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koOLOGT  lias  of  late  atiained  ench  importance  in  the 
Vedtcttl  Cnmcolnm,  tbat  a  Student's  Text  Book  on  the 
BDbject  is  urgently  needed.  This  work  is  an  abstract  of 
the  Lectures  delivered  at  the  Westminster  Hospital  dnring 
the  current  eefisiou^  It  is  adapted  primarily  to  the  re- 
qmrementa  of  students  preparing  for  the  examinations  of 
the  Conjoint  Board  of  the  Royal  College  of  Snrgeons  of 
England,  and  the  Royal  College  of  Physicians  of  London. 

The  Therapeutical  aspect  of  the  question  has  been  treated 
practically,  and  it  is  hoped  that  the  large  number  of 
prescriptions  scattered  tbronghont  the  pages  of  the  book 
win  prove  of  use  to  practitioners  who  desire  to  keep 
ftbreast  with  the  progress  of  modem  treatment* 
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DEFINITIONS. 


Mat€ria  Medica,  strictly  speaking,  implies  a  (iuJturipLion 
of  tUe  properties  and  uses  of  the  material  enbstances  em- 
ployed in  the  treatment  of  disease ;  but,  in  a  more  eitended 
sense,  it  inclades  all  remedial  agents  of  whatever  kitid. 

Pharmacology  is  the  science  of  the  action  of  remedies, 
and  deals  with  the  modifications  prodiiced  in  healthy  con- 
ditiuDB  by  the  operation  of  fiobfitaaccs  capable  of  prodacing 
modi&cationg.  It  means  the  same  aa  the  expresgion,  *^  the 
physiological  action  of  drugs."  Tbo  term  waH  introduced 
into  this  country  by  Fraser  of  Edinburgh,  who  says,  **  The 
methods  of  investigation  which  it  roqnireB  ore  totally 
<ligtinct  from  those  followed  in  the  study  of  either  pharmacy 
or  pharmacognosy,  and  so  it  is  that  the  specialist  in  this 
subject   may  have   but  little   knowledge   of  pharmacy  or 

lacogQosy,  and  may  never  coocera  himself  with  tho 
itigatiou  of  their  problems/*     It  coUBtitntes  the  chief 

for  tlic  application  of  remedies  ia  disease,  it  is  cloBcly 
milled  to  therapeutics,  and  may  be  regarded  as  the  connect- 
ing link  between  Materia  Mcdica  and  the  art  of  Medlciup. 

Phannacognosy  implios  the  recognition  of  drugs  by  their 
physical  and  chemical  characters,  and  tho  dotuotion  of 
ntlnlteratioius. 
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Phannacy  deals  with  the  processes  for  making  the  various 
pharmacentical  preparations  of  drugs. 

Dispensing  is  the  "  putting  up  "  of  medicines  in  a  form 
suitable  for  administration. 

Therapeutics  is  that  branch  of  Medicine  which  has  for 
its  object  the  treatment  of  disease. 

The  distinction  between  pharmacology  and  therapeutics 
is  perfectly  clear.  If  we  have  a  patient  suffering  from 
phthisis,  and  give  him  a  hundredth  of  a  grain  of  atropine 
with  the  view  of  checking  his  night-sweating,  that  is  an 
example  of  a  therapeutical  action.  If,  on  the  other  hand, 
we  take  a  frog,  and,  after  pithing  it,  open  the  thorax  and 
pericardium,  and  apply  a  drop  of  a  solution  of  atropine  to 
the  heart  and  see  what  it  will  do,  that  investigation  falls 
within  the  range  of  pharmacology. 

The  distinction  between  pharmacy  and  dispensing  is  also 
clear.  The  pharmacist  is  practically  the  wholesale  manu- 
facturer, whilst  the  dispenser  is  the  distributor  of  medicines. 
Tlio  diBj)enBer  is,  as  a  rule,  a  skilled  pharmacist,  but  there 
are  a  good  many  useful  dispensers,  in  hospitals  and  else- 
where, who  are  not  capable  of  making  pharmaceutical  pre- 
parations, and  have  very  little  knowledge  of  either  pharmacy 
or  Materia  Modica.  A  pharmacist  must  be  a  good  chemist 
and  a  good  botanist ;  but  the  dispenser  may  fulfil  a  very 
useful  function  without  troubling  his  head  very  much  about 
such  trivialities. 

THE  SCOPE  OF  MATERIA  MEDIOA  AND 
THERAPEUTICS. 

Most  modern  works  on  Materia  Medica  deal  only  with 
drugs  and  their  eilbcts,  but  this  is  simply  a  matter  of  con- 
vonioiuu^  If  wo  take  any  of  the  older  books  on  Materia 
Modica,  wo  find  a  groat  many  things  treated  of  that  are  now 
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relegated  to  special  treatises.  Thus  in  tlie  fourth  edition 
of  Pareira,  puhlished  in  1854,  we  find,  in  addition  to  the 
ordinary  chapters  on  drngs,  articles  on  such  subjects  as 
**  Hope  as  a  Therapeutic  Agent,"  on  "  MoDotony  as  a  Means 
of  Inducing  Sleep,"  on  "  Light  and  Darkness,"  ou  "  Hot 
and  Cold  Baths,"  on  "  Electricity,  Magnetism,  Mesmerism," 
and  BO  on.  Authors  are  not  even  agreed  as  to  the  proper 
limits  of  therapeutics.  In  its  broiideet  sense  it  embraces 
all  known  means  of  cure,  even  surgical  operations ;  but  by 
general  consent  we  relegate  to  a  distinct  branch — that  of 
surgery— the  consideration  of  snch  questions  as  ligatures, 
amputations,  excisions,  etc.,  reserTing  to  ourselves,  however, 
the  right  to  treat  of  such  subjects  as  hypodermic  injections, 
acupuncture,  etc  It  also  comes  within  our  province  to 
discuss  the  treatment  of  disease  by  baths,  packing,  massage, 
and  other  similar  means.  We  also  deal  with  certain  so- 
called  systems  of  cure,  such  as  the  movement  euro,  the 
koumiss  cure,  the  skim-milk  treatment,  the  whey  cure,  the 
grape  cure,  and  many  others  which  need  not  be  referred  to 
in  detail. 


OLD-FASHIONED  REMEDIES. 

In  former  times  many  curious  remedies  were  used  in  the 
treatment  of  disease.  Thus  the  magi  or  priests  of  the 
Persians,  the  wise  men  of  the  East,  knew  of  herbs  which, 
wrought  into  pills  and  swallowed  in  wine,  would  make  the 
guilty  confess  their  secrets.  They  had  also  a  herb  for 
begetting  good  and  handsome  children,  and  a  wort  to  revive 
old  love  even  when  it  had  turned  to  hate.  All  those  had 
inagic  names.  They  thought  highly  of  the  common  mole, 
and  taught  that  if  any  one  swallowed  its  heart  palpitating 
and  fresh,  he  would  become  an  expert  in  divination.  The 
heart  c»f  a  hen,  they  said,  placed  upon  a  woman^B  kit  \)T*;viftl 


vi> 


if  only 
Thft  m^  dfa*  te^i  to  drink 


initt  m  dog^s  IceBa^aAfiaig  «^  vwilii»*lail  be  like  «  liomicl 
pfitmlcl  muke  viiM  m  kii  Mim  InL*  If  m  nuui  in  tho 
umrmtifi.  thej  nad^  Bftle  ««ler  a  filUe  on  kis  own  foot,  it 
w  Mil  If  I    ti#)    A   |)re6enmtiire  a^uMt    Mttii  tte«fM*«t««i»/4i,   or 

ilMii^n  Iftttm/lod  to  do  kirn  kum. 

IMiny  iiioritioDNxoanjciirioiis remedies.  Tkos, speokiog of 
(t|)M(*.  I^»i  UAU  nn  how  to  cure  it  bj  Amulets,  bj  the  dust  in 
nliluh  it  liiiwk  hm  rolled,  hy  the  longest  tooth  of  ft  bUck 
4ii|fi  Uy  ik  mAlitivy  wasp  caught  in  the  left  kMid,  by  the  hesd 
tif  H  vipiti  i«ul.  oir  iuhI  it»  living  heart  cutout  and  wrapped  in 
H  jtUuui  itf  Dlnih^  [ly  tho  Huout  aud  tips  of  the  ears  of  a  mouse, 

U4t(l  Mil  fill, 

Mni'tu^HiiH  rucoiTi mends,  in  order  to  avoid  intlamed  eyoa, 
l|i»t>  wium  yoii  noo  a  star  fall  or  cross  the  heavens,  you 
lliMidd  ofjunt  ^juickly,  for  you  will  bo  ireo  from  iuflam- 
hiiilii)ii  f«U'  ft«  numy  yotirs  tm  yon  count  numbers.  If  a  man, 
lio  HnyMt  Imvo  u  will  to  Bjiot  or  entiiract  in  big  oye,  let  him 
oatoli  ft  fox  nlive,  cut  his  tongue  out,  let  him  go,  dry  his 
iiiUljun  and  tio  it  up  in  a  red  rag,  finally  hanging  tt  round 
tha  nook.  For  tootbaohe,  you  aro  reijuested  to  sjiit  in  a 
frug'M  month  and  ttdl  him  to  make  off  with  it. 

Mttijjillltir  is  conBpicnons  for  recommending  disagrecablcf* 
Und  4ivt>ii  revolliog  remodies.  A  prominent  feature  of  his 
troatnmiit  is  the  emplojrmont  of  thi>  excrement  of  various 
aniijtiiln.  Allmm  canis  or  album  griecum,  in  other  wor<U 
ihu  wUiiv  of  tings,  is  recommoudod  for  blooding,  and  also  as 
a  gtirgla  fur  Htiro  throat. 

lu  oiuittrctiiin  with  the  introduction,  during  tho  last 
fiiw  yiiar»,  of  tewticnlar  pi-oducts  and  other  extracts  of 
aniiiiiil  orii^iu  an  reuiedisl  agents,  it  is  intercHling  to  note 
thai  (lnrint(  tlie  i*(ivontoonth  century  wo  find  reproductive 
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products,  as  obtained  from  mammAls,  birds,  and  fisbos, 
enjoyiog  a  higU  repntation  in  tlie  treatment  of  nervous 
derangements.  They  were  generally  employed  to  increase 
virility  and  restore  soxnal  vigour,  many  of  tliem  finding  a 
prominent  place  in  the  *' London  Pharmocopteia"  of  107C» 

What  drugs  wore  first  employed  as  medicinal  agents 
it  is  difficult  to  say,  but  it  is  probable  that  the  earliest 
inhabitants  of  the  globe  resorted  to  the  use  of  water  both 
for  external  and  internal  application,  and  were  in  this 
sense  hydropaths.  Charcoal,  in  the  form  of  wood-ashes, 
naturally  soon  attracted  attention,  and  its  medicinal  virtues 
must  have  been  familiar  to  man  from  the  most  remote 
perio^l  of  antiquity. 

Sulphur  or  brimstone,  which  occurs  so  largely  in  vulcanic 
regions,  was  Icnown  in  the  time  of  Moses,  and  is  mentioned 
in  Genesis  and  also  in  the  *'  Iliad." 

The  lioseed  or  <lax  was  cultivated  in  the  earliest  times, 
and  was  well  known  to  Pliny. 

Many  drugs  now  in  daily  use  are  mentionod  by  name 
or  described  in  the  Bible,  For  example,  the  "  wild  vine  " 
referred  to  in  the  Old  Testament  is  supposed  to  be  the 
plant  known  to  us  as  colocynth.  Its  active  purgative 
properties  would  fully  justify  the  exclamatiou  of  the  par- 
takers of  the  pottage,  "  There  is  death  in  the  pot  I  " 

The  spotted  hemlock  or  conium  maeulatum  was  the 
state  poison  of  ancient  Athens,  and  is  generally  BUppoged  to 
baTe  been  the  iustrnment  of  Socrates'  doath.  Foxglove 
WAS  not  generally  used  in  medicine  until  about  the  time  of 
the  Norman  conquest.  The  broom  was  used  in  ancient 
Anglo-Saxon  medicine,  and  under  the  name  of  planta 
genista  has  not  failed  to  leave  its  mark  on  English  hintory. 
Many  of  our  moat  valued  medicines — morphiue,  quinine, 
chloroform,  ether,  cocaine,  pclocarpinc,  gelsemine,  and  a 
of  others — are  products  of  the  prtrsuut  century,    Wmo^l 
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every  day  we  witness  tlie  iiitroductlou  of  new  remedies, 
Homo  to  Biipcrscdo  old-fasbioned  di'ugs,  others  to  bo  UBod 
for  a  time  and  tbcn  cast  aside  in  favour  of  some  more 
forlttnate  rival. 


THE  SOTTECES   OF  DRUGS. 

Medicbea  nro  obtained  from  many  and  varied  BOiirces,  all 
three  kingdoms  of  nature  being  laid  nnder  contribution. 

Some,  sucli  as  sulphur  and  magneeia  and  tlio  different 
Baits  of  iron  and  mercury,  are  procured  cither  directly  or 
indirectly  from  the  mineral  kingdom;  others,  such  lis 
aconite,  belladonna,  and  opium,  come  from  the  vegetablo 
kingdom ;  whilst  a  few,  such  aa  cautharides,  ood-Hvor  oil, 
and  pfpsin,  are  furnished  by  auimala, 

A  good  many  drugs,  such  as  nitrite  of  amyl,  oitro- 
glyoerine,  and  chloral,  are  organic  compounds  artificially 
prepared,  and  arc  not  merely  extracted  from  vegetable  sub- 
eUincee  containing  them.  This  source  is  daily  increasing 
in  importance,  and  it  is  not  Lmprobahlo  that  in  course  of 
time  drngs  prepared  in  this  way  will,  to  a  very  great  extent, 
Bujiersedo  the  vegetahlo  Materia  Medina. 

Medicines  are  ira|H>rted  from  all  quarters  of  the  globe, 
almoHt  every  country,  civilized  or  uncivilized,  furnishing 
some  useful  contribution  to  the  healing  art.  Senna  is 
obtained  from  India,  opium  from  Asia  Minor,  Egypt,  and 
Persiii,  jaborandi  from  Pornambuco,  jalap  from  Jalapa  in 
Mo3dco,  qnassia  from  Jamaica,  cinchona  from  the  cloudy 
alopcs  of  the  Andes,  and  ipecacuanha  from  the  Brazils, 
whilst  the  uutmal  which  yields  musk  is  a  native  of  the 
mountainous  regions  of  Central  Asia, 

Fortunately,  some  of  our  most  valued  and  popnlar  romedicB 
are  furnished  by  plants  which  grow  at  our  very  doors. 
Thus  the  woU-kuow»^  rt»»»/l*\ii  plant,  which  is  called  in  thiu 
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country  monkshood  or  wolfsbane,  and  in  Ireland  blue 
rookot,  yields  us  aconite;  saiicln  is  extracted  from  the 
common  willow ;  digitalis  ia  obtained  from  the  foxglove, 
whose  long  stately  racemes  of  purple-coloured  flowers  are 
tie  pride  of  many  a  cottager's  garden.  The  leaves  of  the 
thorn-apple,  or  stramonium,  when  smoked  in  a  pipe  or  in 
the  form  of  a  cigarette,  have  rolieved  the  attacks  of  short- 
neae  of  breath  of  many  a  chronic  asthmatic;  whilst  the 
meadow-saffron,  or  colchicum,  has  proved  a  boon  to  many  a 
gouty  old  gentleman. 

LigT  OF  Indigenous  Medicinal  Plants. 


Monkshood 
Deadly  nightshade 
Foxglove 
Henbane 
Hemlock 
Thorn-apple 
Autumn  crocus 
White  mustard 
Black  mustanl 
Lin.seeil     , 
Kod  pjjppy 


Aconiium  napelhis. 
Airopa  hellndonna, 
DiijitaUs  purpurea, 
Ut/imcyamtts  niger, 
Coniuffi  maculatum. 
Datura  siramonium, 
Citlrhicum  aiitumnalr 
Sifuijfia  alba. 
Sinajna  nigra. 
Linum  u^itatUshtmm. 
Papaver  rhran. 


SERUM  THERAPEUTICS. 

Of  late  there  has  been  an  enormous  development  in  the 
nae  of  animal  products  as  therapeutical  agents. 

This  now  departure  was  to  a  great  oxtcufc  the  result  of 
Bpown-Soqaard'e  observations  with  orchitic  fluid.  His 
aooonnt  may  not  have  been  strictly  accurate,  and  his  state* 
inent8  were  undoubtedly  considerably  exaggerated ;  but,  for 
all  that,  the  credit  is  due  to  him  of  having  drawn  promi- 
luint  attention  to  a  subject  of  considerable  interest  and 
importance. 
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Organic  eterilized  fluids  have  been  largely  enipl* 
chiefly  iu  tlie  form  of  iujectione,  iu  tht3  treatment  of  many 
di8eftso8.  Orchitic  or  testicular  fluid  Las  been  recommended 
iu  Bcaile  moiital  debility  and  in  the  treatment  of  locomotor 
fttaiy,  t  "erobriQ,  the  fluid  extracted  fvom  the  grey  matter  of 
the  brain,  is  said  to  be  uaeful  as  a  nerve  tonic  and  in 
nourjfstbenia.  A  renal  extract  has  been  suggested  as  a  cure 
for  Erigbt's  disease ;  whilst  the  fluid  of  the  pancreas  has 
been  employed  in  diabetes.  Preparations  of  the  thyroid 
have  been  used  with  much  success  in  myxcedenia,  obesity, 
and  peariasis ;  whilst  the  supra-renal  fluid  has  been  given  in 
Addison's  disease.  An  extract  of  the  medulla  of  bone  has 
been  found  useful  iu  persistent  aniemia  and  leucocytbajmia ; 
whilst  muscular  fluid  has  been  recommended  in  mnsctilar 
Atrophy.  Many  of  tbeeo  are  merely  in  the  stage  of  suggestion , 
and  their  value  is  unsupported  by  good  clinical  evidence. 
Another  animal  product,  the  tuberculin  of  Koch,  allhough 
i  t.  Uim  failed  to  answer  the  expectations  formed  of  it  as  a 
nrativti  agent,  is  useful  for  diagnostic  pnrposea.  The  dis- 
|lt»vi^ry  of  tliis  ^ubstanco,  even  if  it  has  not  cured  patients 
■illToi'liiK  frnm  phthisis,  has  placed  in  the  bands  oi 
V»il«»rlimry  Murgoons  a  weapoD  by  means  of  which  stock  may 
l<«t  fliitMl  fi'oiii  tuberculosis  at  a  cost  absurdly  small  comjmred 
0Hb  lltt)  Mtuady  loss  entailed  by  tlie  present  neglect  of  evei 
U»u»mbb>  priM'aulii>u  against  the  inevitable  spread  of  tb« 

i%¥  ni*»»U'nl  advance  in  the  use  of  animal  products  in  th< 
4'     »■       ♦    f  tliNoane  was  the  introduction  of  antitoxin.    Thi 
*i|t»i*tlun  into  patients  8 uflering  from  diphtheriftj 
«  tif  animals  artiflciiiUy  immunized  agaiusi 
it  by  Hehring  and  his  colleagues  iu  the 
M  and  other  places  in  Germany,  and  by 
« M'lH,  wore  brought  promiuently  before 
I'lMM  of  llvi/i«ue  at   Budii-Potith  in 
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September,  1894.  The  ftkci  that  a  variety  of  toxinfi,  Bucb  as 
the  diphtheria  and  tetanus  toxins^  abrin,  ricin,  and  enake- 
venom,  when  adminigtored  to  aainials  in  repeated  non-fatal 
but  gradually  increasing  doses,  imparts  to  thora  a  high 
degree  <if  resistance,  and  that  the  blood  of  such  aniraals 
acquires  specific  antitoxin  powers  so  that  its  serum  can  be 
used  as  a  thcmpeutic  agent,  is  now  well  established.  From 
a  scientific  point  of  viow,  the  value  of  antitoxic  senira 
rests  on  a  firm  basis,  and  the  clinical  evidence  in  its  favour, 
obtained  from  all  quarters  of  the  globe,  is  overwhelming. 
Since  the  introduction  of  the  dried  antidiphtheric  serum 
this  mode  of  treatment  has  advanced  steadily  in  professional 
favour.  The  antitoxin  of  tetanus  and  the  antitoxin  of 
glanders  have  been  equally  well  received,  and  there  is 
reason  t«>  bope  that  before  long  all  diseases  of  bacillary 
origin  will  be  treated  by  antitoxins.  The  researches  of 
Professor  Fruser  of  Edinburgh  have  placed  us  in  possession 
of  antivenene,  a  substance  derived  from  animals  protected 
against  serpent-venom,  and  have  practically  solved  the 
difficulties  so  long  experienced  in  finding  a  reliable  remedy 
for  snake-bite.  Serum  therapeutics  now  holds  an  established 
position,  and  wo  may  reasonably  anticipate  still  greater 
developments  in  this  direction. 

The  recent  researches  of  Sehiifer  and  Oliver  have  thrown 
siderablo  lig)jt  on   the  mode  of  action  of  one  or   two 

portant  animal  products.  They  find  that  extract  of 
Ihjroid  gland  produces  a  distinct  action  on  tlio  blood-vessels, 
no  that  the  blood-pressure  falls  to  a  very  notable  extent, 
although  the  beats  of  the  heart  remain  at  abont  the  same 
rate  and  of  the  same 'strength.  This  effect  is  evidently  due 
to  au  iucreftse  of  the  calibre  of  the  blood-vessels.  The 
extract  obtained  from  the  supra-renal  l)odie8  has  an  entirely 
different  action.  The  medulla  of  the  supra-renal  capsule 
ooDtains  a  dialyzablo  organic  principle  soluble  in  water,  and 
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not  dofltroyeJ  by  boiliDg  for  a  sliort  time*  It  bas  a  powerful 
physio logicul  action  on  tlie  muscular  system  in  genertil, 
tyttpecially  on  the  skeletal  mnscles,  tbe  muscular  walls  of 
Iho  blood-vessels,  and  tbo  muscular  wall  of  the  heart.  Some 
aotiuii  is  uleo  manifested  on  some  of  tko  norve-ccntros  in 
Uio  bulb,  oBpocially  tbe  carilio-inbibitory  centre,  and  to 
»  snmll  extent  on  tbe  respiratory  ceutre.  Tbe  effect  on 
tbe  skeletal  uinscles  is  to  greatly  prolong  tbe  contraction 
nwiiUiu^  from  a  single  excitation  of  its  nerve,  an  action 
j^OUijMirubltj  witb  tbat  produced  by  veratria.  The  action 
INH  the  beart  and  on  tbe  arterial  system  is  well  markod. 
Whou  tbo  vagi  are  uncut,  and  tbe  heart  is  therefore  still  in 
OMBOOlion  with  the  cardio-inbibitory  centre  in  tbo  medulla 
oUontfniH,  tbo  action  of  the  snpra-renul  extract  is  to  slow 
%mA  «v»n  to  arrest  tbe  contraction  of  the  auricle.  Tbe  ven- 
COttliuuos  to  beat  with  an  indepondout  slow  rhytbrn,  so 
iK»  ttulBO  w  very  alow.  When  tbo  vagi  are  cut,  or  tbeir 
ciula  *ro  paralyzed  by  atrupino,  tbe  strength  and 
k^tNMiy  of  tho  fturicnlar  coutnictions  are  markedly  in- 
vhiltt  those  of  tbe  ventricle  are  corresxiondiiigly 
kWiL  Tbo  direct  action  of  tbo  drug  on  tbo  arteries 
mmrktHl  than  on  tbo  bonrt.  A  few  minutes 
llj^on  of  the  <li'Ug»  ovon  with  tbe  vagi  uncut, 
|A^|.y*^>taro  rises  considon^bly.  When  a  limb  or  tbe 
ii  enclosed  in  a  plotliysiuograpb  or  onco- 
il  iudiciitoB  an  enormous  diminution  in 
si  tfevt  Cffgi^Oi  clearly  duo  to  contraction  of  its 
TW  «otttmotion    brts  been   proved   to   bo   tbe 

^fct  ^^^^  "^  *^^  '^^^''^  ^^^^  ^^^  nmsciilar 

afkrtes,  *nd  is  not  dno  to  an  indirect 

otor  centre.    A  still  more  curious 

wiib  ibis  DOW  drag  is  tbo  small- 
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heart  and  ai-teries  in  a  ten-kilogramiae  dog,  oquivRlent  to 
aHout  half  n  milligrammd  per  dog-iKJund,  From  tbia  we 
arrive  at  the  conclusion  that  the  active  principle  of  the 
Bupra-rcnal  capsnles,  taken  in  the  proportion  of  not  more 
than  a  millionth  part  of  a  gramme  per  killigramme  of  body- 
weight,  e^juivalent  to  loss  than  ^|,^f  grain  for  an  adult  man, 
is  CApablo  of  producing  a  well-marked  physiological  effect. 
This,  in  the  matter  of  small  doses,  comes  very  uoar  hreakiog 
the  record.  Nitro-glycerino  will  produce  its  effects  in  doses 
of  rjl^  grain,  and  possibly,  in  some  Busceptiblo  people,  in  even 
smaller  quantities.  The  smallest  fatal  doso  of  praBsic  acid 
recorded  is  thirty  minims  of  the  British  Pharmacopooia 
solution,  equal  to  ^^  of  a  grain  of  the  anhydroos  acid. 


ADULTERATION  OF  DRUGS. 

This  is  an  interesting  subject.  Some  people  object  tu 
the  term  ** adulteration,"  and  prefer  calling  it  "sophistica- 
tion ;'*  but  it  amounts  very  much  to  the  same  thing,  especially 
if  you  have  paid  for  the  pure  drug-  Adulteration,  or 
sophistication,  is  the  intentional  addition  to  any  article,  for 
the  purpose  of  gain  or  deception,  of  any  substance  tho 
presence  of  which  is  not  indicated  by  the  name  under 
which  it  IB  sold. 

Detcrioi-ation  is,  of  oourse,  not  the  same  as  adnltoratiou, 
but  it  belongs  to  the  same  family.  It  means  those  natural 
changes  for  tho  worse  which  take  place  in  drugs  as  the 
TCflult  of  age  or  exposure.  Very  many  vegetable  aud  other 
orgnoic,  as  well  as  inorganic,  combinations  are  susceptible 
to  change  under  the  influence  of  the  atuxosphcre.  It  is  well 
I  known  that  under  such  conditions  a  variety  of  deleterious 
^H  prodacta  of  chlorine  are  generated  in  chloroform.  It  has 
^H  even  boon  asserted  that  the  emetic  action  which  sometimes 
^H   follows  tho  hypodermic  injection  of  morphine  IB  du^  to  \\i\i 
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partial  conyersioii  of  the  alkaloid  into  apomorpbine.  Extract 
of  hyoscjamns  made  from  the  dried  leaves  contains  very 
little  alkaloid,  whilst  an  extract  made  from  the  fresh  leaves 
yields  a  considerable  percentage.  The  well-known  varia- 
bility of  different  specimens  of  ergot  probably  arises  from 
the  fact  that  ergot,  unless  carcfally  dried  and  packed  in 
closely  sealed  receptacles,  soon  loses  its  activity.  Freshly 
gathered  pomegranate  root  bark  is  a  reliable  anthelmintic,  but 
when  dry  and  old  it  acts  as  an  emetic  and  intestinal  irritant. 

'^  Sabstitntion  "  is  the  sale  of  one  article  in  place  of  and 
under  the  name  of  another.  As  a  rule,  collectors  of  crude 
vegetable  drugs  are  but  imperfectly  acquainted  with  their 
botanical  characters,  and  fail  to  distinguish  accurately 
between  allied  species.  It  is  asserted,  on  the  authority  of 
experts,  that  vegetable  drugs  in  themselves  of  indifferent 
activity  are  from  time  to  time  found  adulterated  with  bella- 
donna leaves  or  hyoscyamus,  in  order  to  make  them  pass 
muster.  Such  additions,  es2)ecially  when  in  minute 
quantities,  may  easily  escape  detection,  unless  the  examina- 
tion is  made  with  care. 

In  many  cases  the  physical  or  chemical  distinction 
between  good  and  bad  drugs  is  difficult,  and  sometimes  im- 
possible of  determination.  The  activity  of  a  drug  often 
depends  on  its  habitat.  The  respective  commercial  values 
of  different  varieties  of  opium,  aloes,  and  colocynth,  fur 
example,  depends  very  much  on  the  country  in  which  they 
are  grown.  Whilst  one  or  two  grains  of  Socotrine  aloes 
will  induce  a  comfortable  evacuation  of  the  bowels,  a  similar 
effect  cannot  be  produced  with  any  certainty  from  five  times 
this  dose  of  Arabian  or  Moka  aloes.  Digitalis  grown  on 
the  hills  is  much  more  active  than  the  foxglove  which 
grows  in  valleys  or  is  cultivated.  Our  English  hemp  is 
quite  different  in  physiological  action  from  the  hemp  grown 
in  tropical  climates,  which  yields  haschish. 
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The  aeason  of  the  year  at  which  a  plant  is  gathered 
notably  affects  its  medicinat  activity.  For  example,  digi* 
talis,  especially  the  moimtaiii  digitalis,  gathered  oa  the 
moantain  ranges  of  Central  Germaoy,  is  much  more  actit« 
when  the  plant  is  in  fall  bloom  and  at  the  acme  of  its 
Tigour.  The  corm  and  seeds  of  colchicnm  yield  a  much 
larger  percentage  of  colchicnm  when  the  plant  is  in  full 
bloom  than  at  other  periods  of  the  year.  The  juice  of 
EchalUnm  elaterium,  or  sqairiing  cnctimber,  yields  from 
fonr  to  five  per  cent  of  elaterin  when  ooUected  in  Jnly, 
whilst  in  September  it  is  almost  entirely  destitute  of  this 
principle. 

Ko  difficulty  is  experienced  in  getting  drugs  of  good 
quality  if  only  the  purchaser  is  prepared  to  pay  a  reasonable 
price  for  them.  If  you  go  to  a  "  cutting  chemist,"  yon 
natorally  expect  to  get  a  drug  of  poor  quality.  It  cannot 
be  too  generally  known  that  any  drug  can  be  obtained  at 
almoet  any  price— in  name,  at  all  events.  The  vendor 
simply  adds  no  much  inert  material  as  will  enable  him  to 
obtain  the  sime  profit  as  if  he  sold  the  genuine  article. 
The  chemist  is  not  to  blame  j  it  is  the  system,  often 
adopted  iu  hospitals  and  dispensaries,  of  accepting  the 
lowest  tender  for  drugs,  which  is  at  fault 

Powdered  drugs  are  commonly  of  inferior  quality,  for 
two  reaflons :  first,  because  inferior  and  less  sightly  portions 
Off  the  plant  are  employed  in  their  preparation  ;  and, 
secondly,  because  the  facilities  for  adulteration  are  great 
It  is  often  found  that  powders  are  ofifered  at  the  price  of 
or  at  an  inadequate  advance  upon  the  cost  of  the  crude 
drug,  notwithstanding  the  loss  which  of  necessity  results 
from  powdering  and  drying. 

Many  pharmaceutical  preimrations,  as  ordinarily  pur- 
ohaaed,  are  not  in  accordance  with  the  requirements  of  the 
Pharmacopceia.     Tinctures    vary   materially   iu   clxatacWt 


22  PHARMACOLOGY   AND  THERAPEUTICS. 

and  quality,  and  there  is  reasson  to  believe  that  many 
tinotnres  are  systematically  prepared  of  light  weight,  both 
as  regards  dmg  and  menstruum,  in  order  that  they  may 
be  sold  at  a  lower  price. 

Some  years  ago  C.  Lewis  Diehl  issued  a  report  on 
**  Deteriorations,  Adulterations,  and  Substitutions  of  Drugs," 
in  which  he  gave  a  list  of  roots  which  had  at  different 
times  been  examined  by  competent  authorities.  It  was 
found  that  much  of  the  aconite  root  sold  was  tasteless,  and 
had  evidently  been  first  exhausted  and  then  re- dried.  Of 
three  packages  of  arnica,  one  contained  fifty  per  cent,  of 
the  true  root,  another  only  ten  per  cent.,  whilst  the  third 
contained  none  at  all.  Sarsaparilla  was  found  to  be  adul- 
terated with  nut-galls,  ipecacuanha,  matioo  stems,  paper, 
bark,  straw,  and  bay-leaves.  The  common  adulterants  of 
ground  pepper  are  pepper  leaves,  sage,  rape-seed,  potato, 
spices,  capsicum,  chicory,  rye,  bone-dust,  and  dirt. 

All  the  highly  priced  drugs  are  special  objects  of  adul- 
teration. Quinine  was  at  one  time  systematically  sophisti- 
cated. In  one  instance  finely  picked  cotton  was  added  in 
order  to  increase  the  bulk;  in  another  the  specimen 
consisted  almost  entirely  of  salicin ;  whilst  a  large  con- 
signment of  '* sulphate  of  quinine"  sent  out  to  India 
contained  not  a  trace  of  any  of  the  cinchona  alkaloids. 

Even  when  drugs  are  not  actually  adulterated,  they  not 
uncommonly  vary  enormously  in  strength  and  activity. 
We  have  a  good  example  of  this  in  the  case  of  pepsin. 
The  test  for  pepsin  given  in  the  British  Pharmacopojia 
is  that  two  grains  in  an  ounce  of  distilled  water,  to  which 
five  minims  of  hydrochloric  acid  have  been  added,  form 
a  mixture  in  which  at  least  a  hundred  grains  of  hard- 
boiled  white  of  egg  passed  through  wire  gauze  of  thirty-six 
meshes  per  linear  inch,  and  made  of  No.  :)2  brass  or  copper 
wire,  will  dissolve  on  their  being  well  mixo<l,  digested,  and 
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well  stirred  together  for  thirty  minutes  nt  ii  tamporatnre 
of  130"  Fahr.  (54-4"  C).  The  stamiftrd  adopted  by  most 
anthoritios  both  on  tho  Continent  and  in  Ameiica  is  the 
quantity  of  whito  of  egg  which  one  grain  will  dieeolve 
at  the  tempcratnro  of  the  body  in  foor  hoars.  Some  time 
ago  I  Lad  oe^msion  to  examine  a  number  of  Bpecimcns  of 
pepgin,  and  as  the  selection  included  nearly  all  the  recog- 
nized brands  the  results  arc  not  without  interest. 

It  may  bo  as  well  to  state,  in  the  first  place,  that  the 
specimens  were  not  selected  in  any  way.  They  were  not 
picked  samples  obtained  from  the  manufacturers  for  ex- 
amination, but  were  honn  fide  specimens  boaght  at  an 
ordinary  chomiet's  shop,  care  being  taken  to  see  that  the 
original  wrapper  was  unbroken,  and  that  they  preficnt-ed 
no  indication  of  baring  undergone  deterioration  by  ago 
or  exposure  to  variations  in  temperature. 

The  estimation  of  the  comparative  value  of  different  pre- 
parations of  pepsin^  although  simple  in  theory,  is  by  no 
means  easy  in  practice,  especially  if  accuracy  is  desired. 
The  essential  actiou  of  pepsin  is  proteolytic — the  conversion 
of  proteids  into  peptones — and  this  is  usually  taken  as  the 
test  of  tho  value  of  the  specimen.  Tho  first  point  to  decide 
id  whether  to  use  fibrin  or  ogg-albumiu.  Following  the 
example  of  Dowdeswell  and  other  authoriticR,  and  being 
not  unmindful  of  the  requirements  of  tho  PharmacopcBta, 
I  employed  white  of  egg.  The  eggs  must  bo  quite  fresh, 
and  should  be  boiled  in  a  uniform  manner.  The  best  way 
is  to  boil  the  water  first,  then  put  the  eggs  in  all  together 
mid  let  them  boil  for  ton  minutes*  If  a  shorter  time  be 
allowed,  it  will  be  seen  that  the  white  will  not  separate 
from  the  yolk  nicely  and  cleanly.  It  will  be  found  that  on 
ftQ  ayeraga  fifteen  eggs  yield  7000  grains  of  coagulated 
albumin,  or  perha])8  a  little  less.  Much  depends  on  the 
{itate  of  subdivision  of  the  white  of  egg.     An  attempt  to 
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obtain  uniformity  was  made  by  ponnding  up  together  the 
whole  mass  after  the  removal  of  the  membrane  and  yolk, 
and  then  rubbing  it  through  a  No.  30  sieve.  This  seemed 
to  answer  well,  for  when  suspended  in  water  and  examined, 
the  particles  were  found  to  be  uniform  both  in  shape  and 
size.  The  next  question  was  the  strength  of  the  acid,  and 
here  again,  following  Dowdeswell,  it  was  determined  to  use 
distilled  water  acidulated  with  1  per  cent,  hydrochloric  acid 
of  sp.  gr.  1*150.  The  specific  gravity  of  the  acid  was 
ascertained  in  the  ordinary  way  by  a  WestphaVs  balance, 
the  observation  being  made  at  15°  C.  The  necessity  for 
having  beakers  of  the  same  size  and  shape  was  fully  recog- 
nized, and  the  mixture  was  constantly  stirred.  The  observa- 
tions wore  made  at  a  temperature  of  38°  C.  (100*4°  Fahr.), 
that  being  approximately  the  temperature  of  the  body.  The 
beakers  were  maintained  at  a  uniform  temperature  by  placing 
them  in  a  water-bath  with  a  little  jet  of  gas  beneath.  It 
was  not  thought  necessary  to  use  a  gas  regulator,  as  the 
thermometer  was  carefully  and  constantly  watched,  and  never 
varied  more  than  a  degree,  or  at  the  most  a  degree  and  a 
half.  The  test  proposed  was  the  quantity  of  coagulated 
white  of  egg  digested  by  one  grain  of  pepsin  in  four 
hours  in  eight  ounces  of  1  per  cent,  hydrochloric  acid  at  a 
temperature  of  38°  C.  It  was  thought  that  the  activity  of 
each  preparation  could  be  ascertained  by  filtering  the  liquid 
left  at  the  expiration  of  the  time  selected,  and  then,  after 
drying,  weighing  the  residue  left  on  the  filter.  The  whole 
e;cperiment  was  a  failure,  for  the  simple  reason  that  what 
was  left  would  not  filter;  the  fluid  positively  declined  to 
bo  filtered.  It  was  put  on  the  filtering-paper,  and  there  it 
remained,  hardly  a  drop  passing  through,  oven  after  standing 
twenty-four  hours.  It  was  not  hurried  in  any  way ;  it  was 
allowed  to  take  its  own  time  about  it,  but  the  result  was 
always  the  same.    Different  kinds  of  filtering-paper  were 
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ted,  Aud  an  attempt  was  modo  to  humour  it  by  folding 
tbo  pajvers  in  various  funtastic  devices,  but  it  was  all  to  no 
l»urjju8e,  and  it  refused  to  budge  a  drop.  Finally  glasa- 
wool  was  eiperimonted  witb,  but  it  would  not  even  go 
til  rough  that,  and  the  wholo  thing  had  to  be  abandoned  in 
difigiist. 

This  plan  having  failed,  anotlier,  or  rather  a  modification 
of  the  former,  was  adopted*  The  white  of  egg,  instead  of 
being  passed  through  a  sieve,  was  cut  up  by  hand  into  long, 
narrow,  thia  slips  or  slices.  These  pieces  were  not  absolutely 
uniform  cither  in  shape  or  size^  but  as  fifteen  eggs  were 
operated  on  at  a  time,  and  the  whole  mass  was  mixed  up 
togt'lhor,  the  error  arising  from  this  source  could  not  havu 
boeu  very  great.  The  weight  of  albumin  taken  for  each 
obeorvation  was  1000  grains,  as  nsuaL  The  fiuid  was  eight 
ounces  of  1  per  cent,  hydrochloric  add  of  sp.  gr.  1*150, 
The  temperaturo  was  38^  C. ;  and  the  quantity  of  pepsin 
employed  was  one  grain  of  each  of  the  solid  preparations 
and  ten  grains  of  those  which  were  liquid.  The  obsorvaiionfi 
in  eat-h  case  lasted  for  four  hours.  At  the  end  of  that  time 
tho  liquid  was  filtered  through  muslin  and  carefully  washed 
for  thirty  minutes  with  a  small  jet  of  distilled  water.  Tho 
muslin  was  then  spread  out  on  porous  paper  to  absorb  tho 
[excess  of  moisture,  and  allowed  to  remain  exposed  to  tho 
at  a  temperature  of  6(f  Fahr.  for  twenty-four  hours.  Tho 
ibumen  was  scraped  oS  the  muslin  and  carefully  weighed. 
The  figure  so  obtained  was  subtracted  from  the  weight 
originally  taken,  and  in  this  way  the  quantity  of  albumin 
dissolved  by  one  grain  of  each  preparation  was  ascertainod. 

Thirteen  solid  specimens  of  pepsin  were  examined,  some 
of  Knglish,  others  of  French,  German,  or  American  manu- 
facture. They  were  all  active,  but  in  many  the  proteolytic 
power  was  very  smalL  Only  four  came  up  to  the  standard 
the  British  Pharmacopoeia.     The  name  is  evidently  no 
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guarantee  of  purity,  for  a  specimen  made  by  a  well-known 
firm  was  represented  by  the  figure  871,  whilst  another,  sold 
under  an  equally  well-known  name,  had  to  be  satisfied  with 
an  award  of  162,  a  state  of  affairs  which  is  hardly  satis- 
factory. The  same  pepsin  is  often  sold  under  different 
names,  according  to  the  amount  of  impurity  added.  I  have 
before  me  a  table  showing  the  exact  quantity  dissolved  by 
one  grain  of  all  the  best-known  pepsins,  but  it  would  serve 
no  useful  purpose  to  publish  it 

It  may  be  doubted  if  the  Pharmacopoeial  description  of 
pepsin  as  "a  light  yellowish-brown  powder"  is  a  happy 
one,  for  one  of  the  most  active  specimens  was  a  preparation 
in  scales.  The  pepsin  supplied  to  hospitals  is  usually  of 
poor  quality. 

In  addition  to  the  thirteen  solid  pepsins,  I  examined  six 
liquid  preparations,  wines,  essences,  etc.,  and  although  ton 
grains  were  taken  instead  of  one,  the  results  were  unsatis- 
factory, and  the  conclusion  was  that  thoy  were  not  very 
reliable,  although  none  of  them  were  absolutely  inactive. 

Having  used  the  oarica  papaya  largely  in  the  treatment 
of  various  forms  of  dyspepsia,  I  determined  to  try  it  against 
the  best  pepsins,  but  found  that  under  the  conditions  already 
indicated  it  was  decidedly  inferior  in  activity.  I  examined 
in  all  six  specimens  of  papaw,  but  only  two  would  come  up 
to  the  Pharmacopoeia  test  for  pepsin.  The  best  papain  had 
about  half  the  activity  of  the  best  pepsin.  I  do  not  say  that 
in  alkaline  or  neutral  media  the  papains  are  not  more  active, 
but  simply  that,  tested  against  the  best  pepsins  and  by  the 
same  methods,  thoy  do  not  give  equally  good  results.  Even 
in  a  neutral  solution  the  best  papain  was  not  equal  to  the 
best  pepsin  in  an  acid  solution.  A  papaw  preparation  which 
in  a  certain  time  dissolved  420  grains  in  an  acid  solution 
dissolved  47G  grains  in  a  quarter  per  cent,  carbonate  of 
sodium  solution,  and  535  grains  in  a  neutral  solution. 
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Another  inTeetigation  had  for  its  object  tbo  comparatiTe 
valocs  of  difforent  extracts  of  malt  in  the  market,  with 
referooco  to  their  power  of  convertLng  starch  into  sugar. 
Eleven  specimens  wore  tried,  and  although  some  were 
extremely  active,  others  were  absolntely  dcstitnte  of 
diaatasic  properties.  One  specimen,  which  had  been  sup- 
plied in  largo  qnantities  to  a  hospital  for  more  than  two 
years,  was  perfectly  valueless.  It  was  dark  in  colour,  and 
had  clearly  been  prepared  at  a  high  tomporature.  The 
money  wasted  on  this  single  dmg  would  have  sufficed  to 
pay  a  skilled  pharmacist,  whoso  technical  skill  would  have 
been  a  snflScicnt  guarantee  against  so  serious  an  error. 

As  another  example  of  the  enormous  difference  in  the 
activity  of  different  specimens  or  different  preparationg  of 
the  same  drug,  I  may  quote  my  experience  of  Orlndtiia 
rubtuta  in  the  treatment  of  asthma.  My  first  experionoe 
was  made  with  a  sample  sent  me  by  a  well-known  firm  of 
American  chemists.  It  was  in  every  way  pei^fectly  satis- 
factory, and  afforded  my  jjationt  enormous  relief.  My 
supply  being  cxhanstod,  the  dispenser  obtained  a  q^uantity 
from  a  firm  of  druggists  in  the  City.  This  was  a  failure, 
and  did  little  or  no  good.  A  specimen  was  then  procured 
from  another  I^nglish  firm ;  but  this,  although  distinctly 
better,  was  a  long  way  behind  the  American  sample. 
Finally,  a  supply  was  sent  over  by  the  American  iirm,  and 
this,  although  much  better  than  the  specimens  obtained  in 
England,  was  not  np  to  the  standard  of  their  sample.  The 
observations  were  made  on  the  same  patient ;  she  was  tested 
time  after  time  without  bciDg  informed  of  the  change  in 
the  sourco  of  tho  dmg,  but  she  never  failed  to  detect  the 
substitution. 

Every  drug  should,  in  hospital  practice,  be  tested  chemi- 
cally by  tho  dispenser  and  therapeutically  by  the  physician, 
tsither  in  the  wards  or  out-patient  room,     It  is  not  at  all 
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niicommou  to  come  acroea  drags  which  arc  wholly  inojiera- 
tivo.  This  18  not  always  the  fault  of  the  wholesale  chcmiBt, 
for  it  must  be  remembered  that  he  has  no  opportuuity  of 
witDessiog  the  effect  of  the  medicinee,  and  if  no  complaint 
18  made  he  naturally  assumes  that  they  are  active. 


PALATABLE  MEDICINBS. 

The  importance  of  giving  medicines  in  a  palatable  form 
caunot  ho  OTer-eati mated »  It  is  useless  prescribing  the 
right  j^omedy  if  it  is  so  nauseous  that  the  patient  cannot  be 
induced  to  ewnllow  it.  There  has  been  some  improvement 
in  this  respect  of  late  years,  and  it  must  bo  admitted  that 
American  chemists  have  in  many  instances  given  their 
European  brethren  a  useful  lesson.  In  pills,  for  example,  the 
improvement  has  been  very  marked.  A  few  years  ago  a 
pill  was  always  a  five-grain  pill,  bowever  small  the  doee 
of  the  active  ingredients  might  be.  The  modern  chemist 
aims  at  making  his  pills  as  small  as  possible^  and  tlic  pilule 
has  to  a  great  extent  replaced  the  bolus.  Pilk,  too,  are 
now  commonly  varnished,  and  are  sent  ont  in  dainty  little 
bottles,  and  not  in  pill-hoxcs  reeking  of  lycopodinm  powdor 
and  other  abominations.  The  introtluction  of  the  tabloid 
has  done  much  to  facilitate  the  administration  of  medicines, 
and  both  doctors  and  chemists  are  keenly  alive  to  the 
necessity  for  giving  medicines  in  a  palatable  form. 

The  British  rhanuftcopaaia  is  lamont*ibly  deficient  in 
flavonriug  agents.  There  aro  a  fow  syrups,  such  as  the 
syrup  of  orange-peel,  the  syrup  of  orange  flower,  the  syrup 
of  lemons,  and  the  syrup  of  tolo  ;  thorc  are  one  or  two 
infusions,  such  as  tbc  infusion  and  the  compound  infusion 
of  orange-peel,  and  that  is  about  all.  iSx*irit  uf  chloroform, 
it  is  true,  is  a  usofol  adjunct  to  many  mixtures ;  but  patients 
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ore  frightened  when  they  see  the  word  **  chloroform  "  in  a 
prescription,  and  raise  all  kinds  of  abgurd  objectionSf 
necessitating  explanations  wliich  they  neither  understand 
nor  appreciate ;  whilst  the  synonym  "  chloric  ether "  is 
equally  liable  to  aronso  their  suepicions.  The  liquid  ex- 
traot  of  liqnorico  is  ngofiil  in  coToring  the  salt  and  pungent 
taste  of  chloride  of  ammonium,  but  it  can  hardly  lie  said  to 
be  a  palatable  preparation. 

The  foreign  pharmacopoeias  are  much  better  off  in  this 
respect  than  we  are.  The  French  Codcjc^  for  example,  sim- 
ply teems  with  6avonrlng  agents.  Looking  down  the  list,  it 
is  seen  that  there  are  considci-ably  over  a  hundred  syrnps 
alone ;  many  of  these,  it  is  tmo,  are  complex  in  composition 
—the  tfirop  (Tarmoise  compose  boasts  of  no  fewer  than  eighteen 
constituents — and  others  contain  active  ingi-cdients,  but  the 
great  majority  are  simple  palatable  preparations  nseful  as 
vehicles  for  the  administration  of  nauBeous  drugs.  Wby 
should  not  onr  pharmacists  give  us  something  on  the  lines 
of  the  girop  de  vioktteSf  the  strop  des  pensie  mutates,  the 
mrop  detficurs  de  pecker ,  or  even  the  strop  de  fjulumuve  t 

In  the  United  States,  elixirs  of  all  kinds  are  largely 
proscribed.  They  are  aromatic,  sweetened,  spirituous  pre- 
pArattons,  admirably  adapted  for  flavouring  purposes.  What 
is  known  as  the  simple  elixir  may  be  prepared  according  to 
no  less  than  eight  different  formula^  so  that  the  choice  is 
ample.  The  chief  ingredients  are  fresh  orange-peel,  alcohol, 
syrup,  and  water  ;  but  oil  of  cinnamon,  coriander  seed,  star 
anise,  nutmeg,  carraway,  cassia,  cannella,  and  a  number  of 
other  aromatic  bodies,  are  frequently  added.  The  simple 
elixir  is  oolonrlcss,  but  to  produce  varioos  tints  small 
quantities  of  cochineal,  ciidbear,  or  carmine  are  useful. 
The  subject  has  occupied  the  attention  of  the  Unofficial 
Formulary  Committee  of  the  British  Pharmacopc&ia  Con- 
ference, and  good  working  formulae  are  given,  not  only  for 
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the  aimplo  syxiip,  but  also  for  syrup  of  Virgiman  pmno,  one 
of  the  best  of  our  flavouring  agents,  nod  for  Byrup  of  tar. 

The  following  formulaj  will  be  found  UBefo.1  for  flavouring 
agents : — 

Syrup  of  Fve$h  Lemons. 

Take  two  large  Eoiind  lemons;  gmte  the  peel  and  triturate 
with  li  0Z8,  of  Bugar  of  milk  and  a  pint  of  hot  simple  eyrup. 
Shako  thoroughly,  nnd,  when  cold,  add  the  expressed  juice  of 
the  lemons,  ^  oz.  of  a  50  per  conL  solution  of  citric  acid,  and 
Rnfficient  syrup  to  bring  the  totfd  hulk  np  to  a  gallon. 

Chocolate  Syr  up. 
Take  I  oz.  of  powdered  chocolate,  ^  oz,  of  powdered  cocoa, 
'2  pints  of  simple  syrup,  and  3  oz8.  of  cold  water.  Mix  the 
chocolate  and  cocoa  powders,  and  make  into  a  thin  paste  with 
the  water.  Heat  the  syrup  to  the  boiling-point  and  add  the 
paste  slowly,  stirring  vigorously. 

Coffee  Syr  Up. 

Take  of  Mocha  and  Java  coffee  of  each  4  oza.  Put  the 
niixed  coffees  into  a  percolator,  and  add  boiling  water  to 
'3  pinta.  Let  the  coffee  macerate  for  twelve  hours,  and 
then  percolate  to  2^  pints. 


Hoipherrtf  Stfrup, 
Take  of  raspberry  jnice  1  pint,  and  of  loaf  sugar  24  ozs, 
BiBBolve  the  tngar  in  the  jiiice  with  the  aid  of  heat,  and 
strain. 

ACCESSORY  TREATBIENT. 

Every  practical  physician  recognizes  the  value  of  what  is 
commonly  called  "  accessory  treatment ; "  in  other  words,  of 
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%h»  importance  of  resortiog  to  other  curatire  meiboda 
beaided  the  adminiatration  of  dings.  In  fact^  some 
physiciaQs  go  so  far  as  to  rely  almost  exclusively  on  acces- 
sory tfeatment,  and  givo  littlo  or  no  medicine.  The  terra 
"  accessory  twiatment "  is  very  wide,  but  by  general  consent 
ifl  recognized  as  inclading  all  matters  relating  to  diet, 
exercise,  clothing,  rest,  amusement,  and  so  on. 

I     This  subject  is  dealt  with  under  the  following  headings  :  - 
L  Diet 
II.  Exercise. 
III.  ClitDfite, 
IV.  Clothing, 
trea 


I.  Diet. 


Dietetic  treatment  is  in  many  cases  quite  as  important  as 
treatment  by  druga.  The  regulation  of  the  diet  alone  will 
not  enal)le  you  to  dispense  with  the  use  of  medicines.  Take 
angina  pectoris,  for  example.  You  may  afford  instant  relief 
during  a  paroxysm  by  a  fraction  of  a  grain  of  nitro-glyocrino 
or  a  few  whifiTs  of  nitrite  of  amyl,  whilst  the  regulation  of 
the  diet  would  only  prove  beno6cial  by  preventing  the 
occuxrenco  of  dyspepsia  and  the  formation  of  flatus.  In- 
directly, it  would  prove  of  nee  iu  removing  certain  pi'cdia- 
posing  causes  and  lessening  the  probability  of  a  recurrence 
of  the  attack ;  but  for  the  relief  of  the  pain  and  the  accom- 
panying feeling  of  anxiety,  nothing  but  medicinal  treatment 
would  prove  of  avail. 

In  cases  of  gout,  and  especially  of  diabetes,  dietetics  are 
efen  more  important  than  treatment  by  drugs.  We  tell  our 
gouty  patients  that  they  are  not  to  indulge  too  freely  in 
animal  food,  that  they  should  abstain  from  enir*'V8  as  much 
as  possible^  and  that  such  things  as  pork,  veal,  and  all 
salted  and  potted  or  tinned  mcatg,  which  are  more  or  less 
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indigestible,  shonld  be  avoidod.  Thoy  may  tako  an  aban- 
dance  of  Tegetables^  bnt  ehonld  eschew  sugar  and  sweets 
and  other  articles  likely  to  give  rise  to  acidity.  Their 
wiuos  should  be  carefully  eelectedj  and  port,  Bliorry,  and 
Hudeirn  slioiihl  be  prohibited,  although  of  late  years  the 
absurd  doctrine  has  been  put  forward  that  gout  is  due,  in 
many  instances,  to  not  diinking  onongli  port  wine.  The 
best  wine  for  a  gouty  man  is  claret,  froe  from  sugar,  and 
devoid  of  acidity;  but  far  bettor  than  any  wine  is  good 
Ijrhisky  taken  only  at  meals,  in  strictly  limited  t|uantitie8, 
fretily  diluted  with  some  effervescing  water,  such  as  lilbia  or 
potash. 

lu  ciiSL'S  of  diabetes  mellitus,  tho  sugar  introduced  witb 

the  food  or  formed  within  tho  organism  is  only  imperfectly 

tnidied  in  the  animal  economy,  tho   greater   part   hoing 

wngbod  out  of  tho  body  with  the  urine  without  undergoing 

_  change.    In  t^o  case  of  diabetics  wo  proscribe  a  dietary 

frae  from  sugar  and  sugar-forming  substauces,     Pi-octically, 

^  ^QjBeB  to  thifl— that  the  patient  must  not  tako  sugar,  and 

_^  not  take  starch.     Ho  may  havo  oa  much  moat  as  ho 

y^      ift  any  forni  except  liver,  but  he  must  avoid,  not  only 

"*^    Wnl  wbeaten   bread,  rice,  arrowroot,  sago,  tapioca, 

*^*      MTTOta,  pftMnipSt  beetroot,  pastry  and  jiuddiogs  of 

1^"*^      1  (f^it     He  may  drink  dry  sherry,  claret,  and 

^     l!l  m^  abjure  champagne,  port,  and  liiiueurs.     The 

^'^    M-nlfct  i«  in  *l**"*g  without  bread  ;  but  ho  may  have 

^**""^-  nmd  htwil,  or  soya  bread. 

g^i^M  or  diotarioB  for  the  use  of  diabetica 

ilie    best    known    being    Pavy^s, 

Q^fjnaiu-Sije's,    Dujardin-Bcaumetz'a, 

4^  EbJttJinX  ^nil  Diiring'n,     Tbey  arc 

ti^MiDO  linoe,  dilToring  only  in  mattora 
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or  in  those  predisposed  to 
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coDsmnption,  we  giro  the  patient  us  tBUob  meat  as  he  can 
aesimilatOj  with  plenty  of  fat  in  a  readily  digestible  form* 
He  has  mm  and  milk  the  first  thing  iti  the  morning,  bacon 
,       and  ooffeo  with  plenty  of  milk  in  it  for  breakfast,  while 

Ibeana  or  lentils  soaked  in  bntter  at  dinner,  and  creara  in  all 
shapes  and  fomis.  Whenever  there  is  an  opportunity  of 
getting  it  in,  cod-liver  oil  ia  a  convenient  form  of  admin- 
istering fat ;  and  if  the  patient  likes  milk,  we  give  him  fivo 
or  six  pints  a  day,  diluting  it  with  soda-water,  or  lime- 
water,  or  anything  that  will  make  it  digest  more  easily. 
The  patient  must  have  plenty  of  lime  with  his  food,  and  it 
is  a  good  plan  to  make  a  cordial  composed  of  freuh  eggs, 
the  shells  of  which  are  dissolved  in  lemon  juice  and  then 
boftten  np  with  rum. 
People  who,  although  free  fi'om  any  organic  dieease,  are 
distinctly  below  the  average  weight  for  age  and  height,  and 
are  incapable  of  mnch  exertion^  have  to  he  catered  for  on 

kthe  game  lines.  They  must  have  plenty  of  meat,  plenty  of 
fat»  and  plenty  of  lime.  Milk,  cream,  koumiss,  cod-liver 
oil,  extract  of  malt,  sugar^  and  fruits  are  beneficial  In  these 
eaaes.  Many  dietaries  for  those  patients  have  been  pub- 
lished, but  if  there  is  not  one  at  hand  reuJy  made,  it  is  not 
^■a  very  ditliealt  matter  to  improvise  something  which  will 
^Pmeet  the  requirements  of  the  particular  individnal. 

For   every  person    who    wishes  to   get  fat,  there  are  a 
^hundred  who  wish  to  reduce  their  weight.    A  woman  who 
mts  on  fleali  and  loses  her  figure  is  the  despair  of  her  dress- 
laker,  and  gives  herself  up  as  lost.     In  this  country  stout 
^omen  are  at  a  discount,  allhongh  in  other  lauds  they  arc 
dghly  esteemed.     There  are  dietaries  for  the  nse  of  the 
>rpnlent,  the  majority  aiming  at  knocking  off  sweets  and 
starch.      Some   people  adopt  the  Danccl   system,  and    go 
ft  dry  dietary ;  others  pin  their  faith  to   Banting, 
^fhera  swear  by  Ebstein  or  Oertel,  whilst  many  believe  in 
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Schweninger's  method.  Some  follow  no  Bystem,  but  resort 
year  after  year  to  some  particnlar  place,  each  as  CarlBbad, 
for  a  conrse  of  treatment.  Many  andoubtedly  derive  benefit 
from  the  limitation  of  food,  but  others  injure  themBclvcB, 
perhaps  permanently,  by  too  rapidly  redncing  their 
weight. 

Every  me<lical  man  ehonid  understand  something  about 
cooking.  He  need  not  be  an  expert  cook,  but  he  should 
know,  for  example,  all  about  sanoes.  He  should  be  able 
to  discuss,  with  a  certain  amount  of  intelligence,  the  modes 
of  preparing  sauce  hlanchct  sauce  HoUandaisey  sauce  tUploinatf^ 
aauee  soiihise,  sauce  hSarnaisef  and  other  equally  well-known 
sauces.  The  doctor,  too,  should  know  how  to  make  coffee 
by  means  of  an  earthen  percolator,  and  slionld  have  definito 
ideas  on  such  subjects  as  hominy  and  porridge.  He  should 
be  able  to  order  a  good  breakfast,  luncheon,  or  dinner,  and 
should  be  well  up  in  such  sobjocta  as  kedgeree,  chicken 
coquilles,  macaroni,  salads  of  all  sorts,  souffles,  and  savouries. 

The  breakfast  for  a  convalescent  should  include  tc^, 
coffee,  or  chocolate,  porridge  or  hominy,  poached  eggs,  ham 
or  bacon  well  grilled,  kippers,  bloaters,  or  Finnan  haddocks, 
cold  moats,  and  marmalade  or  fresh  fruit. 

For  luncheon  be  may  have  the  choice  of  beef-tea  or 
chickou-brotb,  both  either  hot  or  in  the  form  of  jelly,  breast 
of  fowl,  sweets,  savoury,  cheese— Brie  Cauiembert,  Hoquefort, 
or  Gorgonzola  by  preference — fresh  fruit,  and  a  cup  of 
black  coffee. 

At  dinner  he  will  bave  to  &11  back  on  Russian  caviar — 
in  jars,  not  in  tins — oysters  when  in  season,  clear  soup,  fish, 
sweet  breads,  chicken-breasts  stowed  in  their  own  juice, 
outlets,  game,  vegetables,  and  sweet  omelette— with  or 
without  rnm — a  little  cheese,  fresh  fruit,  and  coflbo. 

Tlie  doctor  iis  somotimcB  called  on  to  write  a  prescription 
for  a  complete  dinner.     The  following  are  good  examples 
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of  menas  for  tho  montb   of  May.    Tlio  first  at  a  good 
restaurant,  would  cost  Is,  0(2.  a  head,  and  tlie  second,  10«.  Qih 

Mtsr  I. 

Potite  Marmite  Viennolatv 
Cnulia  irEcrtvisac'a  Murlirn. 

FHetB  de  Sole  He'loise.  Whitebait. 

Bis  d'AgueAii  en  Caisacs  Hegcikoe. 
ToumeUoB  Ji  lu  13^1  le  Fermiere. 

CatmetoQ  k  In.  BouenuftieG.  Sslnde. 

Legumt«. 

Pommen  Mircille. 

Aaptrgej*  irArgeuteuil  iSoe.  MousBcHua. 

Enirtmet. 

Mftnilarine8  OIne<n^H  U  rlmpe'ratficc. 

Crtiiil,L'  Baron. 

MUNU    II. 

Pottigt. 

Contjonimc  Gelestine. 

Pititton. 

Filet  di>  Tniite  U  la  Georgt^tle, 

EtiiTtfe*, 
Fritot  dc  LailtaQct!fi  Dblmonico. 
Noiaette  d*A«meau  &  la  Marigny, 

Hoti. 

Poalet  do  Prinlempa. 

Sulodo  de  Baiwn. 

Pommes  FoudanieB. 
Pciitd  Poi4  a  )ii  Boiino  Femmc. 

Entremet. 
Biscuit  Glac6  Bourdjilotiite. 

'hero  can  be  no  doubt  that  good  cooking  and  the  careful 
selection  of  diahes  is  couducivo  to  tho  maintenance  of 
health,  Brillat-Sararin,  the  suare  and  synipathetic  gourmet, 
Wf^ :— 
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cbfierfatioiis   Ikat   iij 

n  long  time.     It  girm 
frenliufM  io  the  sIod, 


exact 

«f  age  ttn  kerpt  avay  for 
littllkiftcy  Id  Um  eye,  more 
tp  ^  ttioefes :  Mid  as 


it  in  rtmiskin  in  pbysiologf  dial  wm¥lM  Ikaa  fonniilable 
f  U()tiiio9  (if  Itcnttty — are  caused  bj  tlie  depraasioci  of  muscle, 
ti  in  *  i)tiii11y  Into  that,  oilier  Uungs  being  equal,  thoflo  wbo 
«iHf1riMlrtinl  mting  uro  comparatively  four  years  younger 
i\\[\.\\  [hmo  i^norrtiit  of  that  science." 

T\u\  riTixit  of  liikbititnUy  eating  coarse  and  badly  cooked 
|\\m\  iM  (it  tttuHi  iippar&nt,  not  only  on  tbe  skin,  bat  on  all  tlio 
^m^♦MlVtt^^  ol'  tl"^  iMjdy.  Good  feeding  is  condnciTC,  not 
m\y  *♦»  h\n\i\y  dovolopmont,  but  to  increased  brain-work. 
AittiMUtib  Ihoro  have  been  many  exceptions,  some  yery 
luiUM(>  «'ii<)ii>  it  is  as  a  mle  from  tbe  woU-fed  claeses  that 
WWS^  ftttitiUiUt  inuii  arise. 

YlhMit^  who  are  interested  in  the  subject  of  good  feeding 
r^\\K\\\U  rmti  ♦'Delicate  Dining,"  by  Theodore  Child;  "  Roul 
V^H'Ki'ty/'  hy  (irid;  "Foml  and  Feeding,"  by  Sir  Henry 
^H^v^^4>iH»ii ;  and  may  also  study  with  advantage  Thackeray's 
\myWK  Oil  'MJmvt  and  Little  Dinners"  ia  "Mr.  Brown's 
VuIKm*  In  hifl  Nephew."  A  more  modem  work  is  Dr. 
'in»WiU*d»um'<i  *'  Spirit  of  Cookery,"  an  excellent  book,  which 
\  )m\\  «»uri)ially  rocommend. 

IL  Exercise. 

.    tif  tiliiuiHt  aB  nmeh  iiuportancc  as  the  regnla- 
l(o(  and   the  adminitstrHtiim   of  medicines   in 
tnoktuu^ut  i»f  many  diseases. 

r  '       t  i«  clearly  capable  of  being  dealt  with  from 

a  piduta  of  view.     Exorcise  i«  a  potent  factor 
Utn  luaiulvuauua  tif  health,  and  it  has  uften  been  said 
tbat  n  cuuditiim  uf  peifeet  health  without  exercise  is  an 
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impoflsibiliij.  Exercise,  in  addition  to  being  a  propLylactio, 
is  a  curatiTo  ngcnt,  and  many  diseases  are  appropriately 
treated  by  active  or  passive  movement  On  tbe  otber  band^ 
exoossive  exercise — tbe  abuse  of  exercise,  tbat  ie — may 
prodnce  tbe  condition  known  as  overstrain,  and  bo  tbo 
forerunner  of  disease. 

Pbysiologically,  exercise  increases  tbe  oxidation  of  carboHj 
and  perhaps  also  of  bydrogeo.  It  belps  to  eliminate 
water  from  tbe  system  by  increasing  perspiration.  Tbe 
pulmonary  circnlation  is  bnrried,  and  tbe  quantity  of  air 
inspired  and  of  carbonic  acid  eliminated  is  increased. 
The  action  of  tbo  beart  is  increased  in  force  and  fro- 
<iuency.  and  tbe  flow  of  blood  tbrongb  all  parts  of  tbe 
body,  tbe  heart  itself  included,  is  augmented.  Severe  exer- 
cise increases  tbe  elimination  of  nrea,  but  tbe  increase 
both  on  an  ordinary  diet  and  on  a  dietary  free  from  nitro- 
gonons  food  is  small.  The  quantity  of  urea  passed  dnring 
any  period  is  birgely  dependent  on  tbe  nitrogenous  condition 
of  tbe  body  at  the  time — tbat  is^  it  varies  according  as  a 
greater  or  smaller  reserve  of  nitrogenous  material  baa  boon 
accumulated.  The  influence  of  exercise  on  tbe  nervous 
Bystem  is  a  matter  which  has  excited  ranch  controversy,  and 
by  many  it  ia  maintained  tbat  it  dulls  the  intellect,  and  is 
luiuiical  to  good  work ;  bat,  on  the  other  band,  it  is  urged 
tbat  w^ithout  exercise  the  mind  soon  becomes  morbid,  and  is 
incapable  of  its  highest  efforts.  There  can  be  no  doubt, 
however,  that  exercise  greatly  improves  tbo  appetite  and 
facilitates  digestion.  Its  influence  on  the  sexual  organs 
appears  to  be  sedative  in  nature,  and  there  is  a  general 
coDsensns  of  opinion  tbat,  as  a  rule,  athletes  are  not  *^  good 
performers."  Exercise,  if  not  excessive,  increases  tbe  firm- 
ness, bulk,  and  power  of  the  musoles.  It  is  essential, 
however,  that  every  period  of  muscular  action  or  contraction 
should   alternate  with  a    perif>d   of   relaxation,  and   it  is 
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probably  dunng  the  latter  period  that  the  nourisUtnent 
of  the  liseno  is  proYided*  There  must  be  a  due  rchhtion 
between  teDsioa  and  repose,  or  impairment  of  nntrition 
results.  It  is  a  woll-known  fact  that  a  man  can  do  mach 
more  work  when  muscular  action  altematee  with  muacular 
relaxation.  A  blacksmith  will  continue  to  wield  a  hammer 
for  an  hour  or  more  at  a  time,  tho  strokes  being  delivered 
in  rapid  succeBsiou  and  without  intermission ;  but  if  he 
were  to  attempt  to  hold  the  hammer  at  arm's  length  without 
the  necessary  interTal  of  relaxation,  ho  could  soBtain  the 
strain  for  only  a  few  minutes. 

It  is  a  somewhat  humiliating  reflection  that  few  men  over 
the  ago  of  forty  manage  to  keep  in  anything  like  condition. 
Very  few  could  run  even  a  hundred  yards  at  a  decent  paoo 
without  puffing  and  pantiug  as  if  they  had  performed  a 
remarkable  and  exhausting  feat.  From  want  of  exorcise, 
the  muBctes  of  the  arms  are  flaccid  and  feeble,  and  those  of 
the  legs  are  in  not  much  better  condition.  The  tendency 
to  put  on  flesh  is  another  serious  coneideration,  and  most 
middle-aged  men  are  a  good  two  stone  heavier  than  they 
ought  to  be.  To  a  busy  man,  a  man  whose  every  moment 
is  fully  occupied,  tho  cost  of  keeping  in  good  form  is  a 
serious  item  of  oi]>endittiro  in  the  loss  of  time  it  involves. 

The  amount  of  exorcise  tiken  by  a  patient  must  be  care- 
fully regulated  by  his  physical  condition.  It  has  been  held 
by  Bomo  authorities  that  the  more  mental  work  a  man  dots 
tlj©  greater  amount  of  physical  exercise  ho  requires.  This 
may  be  all  right  on  theoretical  grounds,  but  it  is  found 
])ractically  that  a  man  who  works  hard  with  his  bralui 
and  at  a  high  pressure,  cannot  take  severe  physical  exercisi*. 
It  is  customary  to  tell  middle-aged  men  who  are  actively 
engaged  in  the  City  all  day  that  they  would  benefit  by  a 
ride  in  tho  Park  before  breakfast.  A  man  of  rubust  con- 
Btitutiou   will  perbaps  manage  it,  but  many  |>atienta  who 
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Lato  made  the  attempt  say  that  the  effort  is  too  great  for 
them,  and  that  the  exercise  tiros  them  so  much  thtit  they 
ore  nnable  to  pity  the  same  cIobo  attention  to  bnfiinoes  as 
usual.  The  miJdlo-agod  Londoner  rarely  takes  anything 
more  violent  in  the  way  of  exGrcise  than  a  stroll  down 
Bond  Street,  Walking  is  often  considered  a  good  form  of 
exercise,  bat  in  reality  it  is  not  so,  for,  although  the  muscles 
of  tbe  legs  are  called  into  play,  the  arms  are  left  nncared 
for.  Moreover,  walking  in  a  town  is  almost  an  impossibility. 
A  man  cannot  walk  in  a  frock  coat  and  tall  hat,  and  his 
walking  soon  degenerates  into  a  stroll.  Even  in  the 
country,  walking  ia  not  a  very  amusing  form  of  exercise 
unless  the  walk  is  undertaken  with  an  object  or  iu  jdeaeant 
tompHuy.  Even  the  long  walk  ia  not  satisfactory,  fur  the 
distance  covered  is  bo  short  compared  with  what  can  be 
done  on  a  bicycle,  that  there  is  naturally  a  feeling  of  dis- 
appointment. 

If  exercise  is  to  do  any  good,  it  mnst  take  the  form  of 
Atonsement.  The  great  merit  of  onr  national  game  of 
cricket  is  that  it  loavee  no  part  of  the  body  unexercised  ; 
arms  and  legs  are  ec^ually  used,  and  in  hatting  and  fielding 
alike  every  mnscle  is  constantly  brought  into  play.  A  good 
cricketer  must  exhibit  quickness  of  vision  and  thought,  sound 
ijndgmentj  baldness,  brute  strength,  and  great  delicacy  of 
muBCular  adjustment.  Bwimming  is  good,  because  it  involves 
«n  equal  use  of  the  arms  and  IcgR,  and,  being  practised  in 
a  state  of  nudity,  there  is  no  impairment  t<i  reajjiration. 
Lawn-tennis  is  good  for  strong,  healthy  young  people  of 
either  sex,  but  for  people  of  more  mature  years  golf  has 
many  advantages.  Of  indoor  amueements  billiards  is  by 
&r  the  best.  Tho  great  disadvantage  is  that  it  has  often 
fto  be  played  in  public  rooms  which  are  unreasonably  hot 
from  being  lighted  with  gas.  Still  it  is  an  excellent  exorcise, 
and  brings  both  arms  and  legs  into  play.     When  there  is  not 
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room  in  tlio  bouso  for  a  full-sized  table,  the  end  of  &  taljle^ 
Bix  feet  by  four  will  aflord  ample  opportunity  for  practising 
the  spot  filroke  and  nursery  cannons,  and  of  taking  exercise 
in  a  pleagant  form« 

in.  Climatology. 

Change  of  air  and  the  ficlcction  of  a  suitable  health  resort 
are  impoitiint  accessory  modes  of  treatment. 

Every  autumn  thousands  of  invalids  rush  off  to  the 
Riviera,  and  do  not  return  to  our  shores  until  the  summer  ifl 
well  advanced.  They  put  up  with  high  charges  and  » 
good  deal  of  inconvcnicuco  for  the  sake  of  the  suashine  and 
tho  beautiful  climate.  It  is  quite  an  open  question  if  some 
of  thorn  would  not  do  equally  well  if  they  wintered  at  St 
Leonards  or  sonio  other  protected  spot  on  tho  south  coast  of 
England.  Tho  dilliculty  is  that  our  English  watering- 
places  are  dull  and  ultra-respcctablo,  and  people,  even  whei 
they  arc  ill,  want  amnscmont. 

Tho  choice  of  a  health  resort  for  consumptivoB  is  a  mati 
of  vital  importance.  Formerly  they  were  packed  off  to 
Madeira,  but  now  the  high  Alpine  stations  find  more  favour, 
and  the  cry  is  for  a  high,  dry  climate,  and  not  for  a  mild, 
relaxing  situation. 

Chrouie  brouchitics   do    badly  in    England   during    tho 
l%iiiter,  but  their  life  is  by  no  means  an  unpleasant  one  if 
they  can  afford  to  winter  abroail. 

People  who  are  neuralgic  or  rheumatic  soon  discover  that 
they  cannot  live  on  clay  soil,  and  that  their  house  should 
bo  built  eitbor  on  sand  or  gravel.  Tbo  best  situation  for 
their  rosidouco  is  on  tho  slope  of  a  hiU  facing  either  duo 
south  or  south-west.  Rooms  with  a  north  aspect  are 
praotically  uuinbabi table,  and  there  ifi  no  demand  for  them 
oxoept  as  artists*  studios. 

A  sea-voyage  is  one  of  tho  cheapest  and  most  comfortable 
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means  of  obtaining  fresh  air  at  the  dieposal  of  ilit)  con- 
valescent. Many  linos  liiy  themselves  out  to  Qceomioodato 
tourists  and  invalids.  A  tbree  months*  trip  to  Australia  by 
tbo  Cape  of  Good  Hope,  oommencing  about  the  end  of 
October,  is  by  no  means  nnpUaBant,  altbougb  tUe  return 
Toyage  by  Cape  Horn  is  to  bo  avoided.  Ono  of  the  cbeapest 
trips  is  from  London  to  Malaga  and  back  by  tho  Hall  line. 
It  takes  about  a  montb,  and  the  total  cost,  food  and  every- 
thing included,  is  £13  first  class. 

A  person  with  an  inherited  taint  of  phthisis  need  not 
have  a  bad  timo  of  it,  provided  only  that  ho  has  means.  A 
well-known  writer  on  consumption  says:  "Lot  those  who 
have  money,  and  to  whom  there  exists  no  neoessity  for 
ittoreasing  their  moans,  visit  the  iaterostiag  and  beautiful 
parts  of  their  own  country.  Let  them  go  abroad  and  see 
what  is  new  in  institutions,  wonderful  in  natural  phenomena, 
grand  in  nature,  and  worthy  of  study  in  art.  A  long  and 
healthy  seo-voyago  may  convoy  thorn  in  renewed  vigour  to 
the  calm  and  even  climates  of  Tasmania  or  Now  Zealand,  or 
the  more  bracing  air  of  South  Australia.  Hero  let  thorn 
live  on  horseback,  and  enjoy  ail  that  is  new  and  exciting  in 
these  younger  nations  of  tho  earth.  Tho  extremes  of 
climate  are  not  forbidden  them,  and  a  winter  in  Canada  or  a 
summer  in  Norway  may  lend  them  now  vigour.  lu  tho 
puro  and  invigorating  air  of  the  upper  regions  of  Mexico, 
Oregon,  or  Peru,  in  the  exciting  atmosphere  of  tho  Cape, 
ore  to  bo  found,  it  is  said,  fresh  pleasures  to  the  senses,  and 
utimulants  to  the  nervous  and  muscular  powers,  such  as 
must  bo  experienced  to  bo  described.  But  man  can  bear 
and  even  profit  by  all  extremes.  Tho  relaxing  influence  of 
Grecian  or  lioman  plains,  or  of  Egyjjt,  tho  fresh,  dry,  and 
ailm  desert  air,  tho  lifo  lived  in  tents,  are  spoken  of  by 
travellers  as  giving  new  vigour,  from  tho  healthy  tone  whioh 
is  imparted  to  the  nervous  and  muscular  powors.     We  have 
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all  met  with  men  wlio  haTQ  done  mucli  of  thia — cultivated 
HIGH,  nud  not  more  idlers — wauderers  of  neceBsity  and  of 
likiugj  wlio  liaFO  fought  off  the  inhorited  taint,  and  who 
have  lired  to  old  »ge,  Lardy  aud  vigorous,  and  '  temperate 
iu  all  things/  And  thiii,  which  need  not  be  an  altogether 
selfish  existence,  hut  may  include  many  to  help  and  much 
thut  is  useful  to  do,  is  one  of  the  high  and  pure  enjoymeutn 
uhichj  in  certain  caHCs,  money  is  permitted  to  purchase."       " 

The  tbllowing  is  a  list  of  some  English  eeasidc  health 
reaortfl,  with  hrief  notes  of  their  chief  characteristics :  — 


( 


1.  South  Coaht* 

1 .  Banwjate  ami  Martjatc. — Usually  included  amongst  the 
South  Coast  watering-places,  although,  as  a  matter  of  fact, 
Margate  faces  the  north.  Margate  is  one  of  the  most  bracing 
places  iu  England,  and  is  especially  adapted  for  scrofulous 
children.     Bamsgate  is  more  sheltered,  but  is  still  bracing. 

2,  Deal  and  Dor^n^Doal  is  a  quiet  little  place  snitablM 
for  people  in  search  of  health  without   amusement      At 
Dover  the  arnval  and  departure  of  the  boats  is  the  attraction, 
hut  there  is  a  fair  Hprinkling  of  soldiers. 

3,  Samhjnte  lives  on  the  reputation  of  a  past  landslip  an 
the  promise  of  future  improvomouts. 

4.  Maattnrjs  and  St.  Letmardif. — These  form  practically  om 
town.  They  face  duo  south,  and  are  admirably  adapted 
the  reqiiirementB  of  phthisical  patients  daring  the  winter. 
When  there  is  any  sun  it  shines  at  Hastings.  The  plaoe  is 
well  looked  after,  and  there  seems  a  desire  to  enoourage 
visitors,  and  not  to  drive  them  away,  Hastings  and  S 
Leonards  are  relaxing  in  tbo  summer. 

6.  Ea^thonrne  is  largely  frc<iuent©d  by  well -to-do 
It  is  by  no  means  cheap.     It  is  bracing,  and  thera  b 
whist  and  gmxl  golf, 

T).  FolketttoiH  is  a  charming  plsee  in  the  summer.     T! 
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|Jjee«  form  an  extensiTe  promenade.  It  is  a  favotirite  health 
resort  with  young  ladies,  who  find  the  proximity  to  Shoru- 
diffe  and  Hythe  on  advantage. 

7.  Brifjhton.—Bnghiou,  or  Loniion-snper-Muro,  needs  no 
introduction.  It  is  bright  and  gay,  and  tho  women  drees 
wclL  The  railway  accommodation  is  fairly  good,  and  yon 
can  get  a  first-class  return  ticket  for  a  mouth  for  £5. 

8.  Southsea  is  a  snburb  of  Portsmouth,  There  is  2>lonty 
[to  be  seen  in  the  way  of  big  Bhips,  and  there  are  often 
I  military  displays  on  the  common.  It  in  by  no  means  a  bad 
place  even  in  the  winter. 

0,  The  late  of  Wight  contains  many  valuable  health 
roaorts.  Ryde  ia  unattractive,  and  ( 'owes  is  dull  except 
daring  the  Cowes  week,  Vontuor  docs  well  for  conBiimp- 
tives,  and  Shanklin  and  Sandown  are  also  good.  Tho  most 
bracing  place  in  the  island  is  Fi-esh water.  The  great 
objection  to  the  Isle  of  Wight  is  the  poor  railway  service, 

10.  Bournemouth. — Ki  Bournemouth  you  get  two  climates, 
one  very  relaxing  down  below,  and  another  fairly  bracing 
tip  above.  It  is  a  very  pretty  place,  and  old  people  often 
do  well  there. 

11.  Weymouth  is  killed  by  its  railway  fare.  Compare 
Weymouth  and  Cromer,  Weymouth  is  I46i  miles  from 
London,  and  a  Friday  to  Tuesday  first-class  rotnm  costs 
33».  Cromer  is  139  miles  from  London,  and  a  similar 
i ticket  costs  £1.     Exit  Weymouth. 

12.  Torquay  is  essentially  a  mild  plaoe,  and  is  well  adajjtcd 
ifor  invalids  with  delicate  chests. 


2.  East  Coast. 
1.  dacion-on-the-Sca,   Waiion-on'the-Naze.  —  Those     are 
jcrowded  in  the  season  with  people  who  come  down  for  tho 
day,  bnt  there  i»  a  steadily  increasing  reKidential  population, 
and  children  derive  much  benefit  from  the  bracing  air. 


2.  Vovercmri  is  «  little  dlMppolntisg.    The  Mods  are 

not  good,  and  tliero  La  no  particoLir  amnsement  for  children. 

3.  Felixstowe  is  osscntially  a  fai^liionaLlo  place  in  the 
sottBon,  and  is  largely  resorted  to  for  golfing  purposes. 
Aooommodation  is  tcarco,  and  prices  range  Ligli. 

4.  Loiceii'ifi  is  iatermediate  in  price  and  respectability 
l>otwoon  Yarmouth  and  FeUxstowe  or  Cromer,  It  is 
adniittodly  a  compromise,  bnt  it  is  distinctly  bracing. 

r>,  YarmotUh  is  a  luarvcllons  place  for  an  invalid.  It  is 
brae  in  g»  and  will  on  sure  an  appetite  even  in  the  most 
nlwtiiirtto  cases.  It  ia  vulgar,  the  essence  of  vulgarity,  but 
tUorti  Ih  ploiity  of  amusomont.  A  Friday  to  Taeslay  return 
oomIh  only  li^«. 

\h  Vromvi'  ia  oUaniiingly  situated,  and,  like  Margate,  faces 
dno  north.  It  is  renowned  for  its  sands  and  the  beauty 
of  the  walks. 

7.  ScitvhiinMijh  lias  tho  reputation  of  being  a  fashionabla 
pliioo,  and  tho  hotel  charges  are  high  iu  proportion.  It  is 
far  loss  bracing  than  either  Yarmouth  or  Cromer. 

H.  Wltithij  is  a  picturo8(i«e  old  town  on  the  Yorkshii'o 
coast,  proseiiting  many  points  of  interest.  It  ia  largely 
frequented  during  the  season »  and  is  cheaper  than  Sear* 
boraugb. 

9.  Salthnrn  is  blessed  with  a  magnificent  reach  of  sands, 
BO  dry  and  bard  that  it  afforda  facilities  for  cricket,  lawn 
tennis,  and  other  games.     It  is  a  good  place  for  children. 

10-  Brullingion  is  a  useful  seaside  resort,  and  every 
«Mon  tliero  is  an  ioilux  of  somothing  like  40,000  visitors. 


1.  Hfr^t^mht 


3,  Wkst  Coast, 

is  said  to  be   tho   healthiest   Devonshiro 
It  is  a  good  resort  for  convalescents,  and  a 
take  up  their  residence  there  during  Iho 
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We^ton-mper-Mare  is  a  quieter  aod  smaller  place  thao 
H&aoombo,  bnt  there  are  excellent  facilities  for  batliing. 

Other  places  on  the  West  Coast  are  Swansoa  and  the 
Mumbles,  Llandudno,  Colwyu  Bay,  Sonthport,  Blackpool, 
Murecambe,  and  the  Isle  of  Man, 


I 


4.  Inland  Hkalth  Resobts. 

There  are  not  many  inland  health  resorts  in  England, 
but  some  of  them  are  well  adapted  for  the  treatment  of 
c3ertain  diseases. 

1.  Bath  has  been  noted  as  a  health  resort  for  over  two 
thousand  years.  The  spnngs  are  by  far  the  hottest  in 
England,  and  there  is  a  constant  supply  of  water  at  120"  F, 
These  waters  are  employed  in  chronic  rheumatiFm,  chronic 
gont,  and  in  all  chronic  Joint  affections.  Patients  go  there 
for  mnch  the  same  reason  that  they  go  to  Aix-les-Bains. 
At  Aix,  however,  the  living  is  cheaper,  and  there  is  more 
amnsement.  Bath  is  essentially  relaxing,  and  many  patients 
after  their  course  find  it  advantageous  to  go  to  Buxton, 

2.  Buxton  is  situated  at  a  thousand  feet  above  the  sea- 
level,  and  the  air  is  pure  and  bracing.  The  water  issues 
from  the  limestone  rock  at  a  temperature  of  82"^  P, 

3.  Matlock  is  not  far  from  Buxton,  and  is  resorted  to  by 
the  gouty  and  rheumatic. 

4.  Leamingtfm  and  ClieUenham  are  good  places  of  residence 
for  old  people,  but  their  popularity  is  on  the  wano,  and 
they  no  longer  attract  crowds  of  visitors  as  they  did  years 
ago. 

In  Scotland  the  chief  health  resort  is  Sti'athpeftcr ;  whikt 
in  Ireland  there  are  Bray,  Lucan,  Glongarifi;  Blarney, 
Lisdoonvarna,  Donegal,  and  Purtrush. 

The  student  would  do  well  to  mark  off  on  a  map  the 
Tftrions  health  resorts  of  Eogland,  Scotland,  Ireland,  and 
Wales. 
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IT.  ClotlliDg. 

For  the  efficient  maintenanco  of  healtli  strict  attention 
must  be  paid  to  dress*  Tho  prognoBis  is  indeed  bad  wben 
a  woman  ceases  to  take  a  rational  interefit  in  wbat  sLc 
wears.  Tb©  cbief  materials  employed  in  making  clothes 
are  eotton,  linen,  jute,  wool,  silk,  leather,  and  indiarubber. 
Tbese,  of  course,  giraplj  form  tbo  fiubstratnm,  for  tbe 
materials  employed  for  purely  decorative  pnrposeB  are  end- 
less in  number  and  vary  from  season  to  season.  Cotton 
garments  wear  well,  do  not  Bhrink  in  washings  do  not 
readily  absorb  moisture,  and  conduct  beat  less  readily  tban 
linen,  but  with  much  greater  facility  tban  wocd.  Cotton  is 
cheap  and  durable.  It  is  the  sole  constituent  of  calico,  but 
merino  is  cotton  with  the  admixtoro  of  from  twenty  to  fifty 
per  cent*  of  wool. 

Linen  is  smoother  than  cotton,  and  absorbs  moisture  and 
conducts  heat  somewhat  more  readily.  It  is  often  starched, 
which  serves  to  give  it  a  glossy  appearance. 

Jute,  which  is  obtained  from  Corchornti  capmlarU,  comes 
to  lis  from  RusRia  and  India,  and  is  largely  employed  to 
mix  with  other  fabrics. 

Wool  absorbs  water  readily,  and  is  a  bad  conductor  of 
boat,  so  that  it  always  feels  warm.  It  is  not  easily  pene- 
trated by  draughts,  and  is  the  typical  form  of  dress  for 
rheumatic  and  neuralgic  patients.  It  is  the  best  material 
for  blankets,  preventing  the  radiation  of  heat  during  tbo 
night,  and  in  the  early  hours  of  tho  morning.  The  Jiieger 
clothing,  of  which  one  hears  8o  much,  is  formed  of  carefully 
selected  wool  which  does  not  irritate  the  skin.  The  great 
objection  to  its  imivorsal  employment  is  that,  if  sent  to  the 
ordinary  Iftundress,  it  Bbriuks,  and  after  a  few  washings  ia 
rendered  utterly  nn fitted  for  use. 
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Leather  ib  chiefly  used  for  hocits,  but;  is  Bometlmes  em- 
ployed for  leggings,  acoontrouiGnts,  coats,  and  tronsers.  It 
IB  very  warm,  and  as  the  wind  cannot  penetrate  it,  it  is 
especially  adapted  for  cold  climates.  The  thinner  varieties 
are  perfectly  supple. 

Waterproof  clothing  has  the  reputation  of  being  "  heat- 
ing*" It  prevents  the  evaporation  of  perspiration,  and  in 
a  short  time  becomes  tmhearable.  It  is  best  adapted  for 
overcoats,  and  for  occasional  wear  during  a  fihower  of  rain. 
When  spread  on  damp  ground  it  serves  as  a  protection  to 
soldiers  and  others  who  are  obliged  to  camp  out  It  cracks 
in  cold  climates,  and  is  apt  to  become  soft  and  sticky  when 
exposed  to  excessive  heat. 

With  regard  to  the  minor  modifications  of  clothing  it  is 
difficult  to  offer  any  opinion,  and  tho  subject  cannot  bo  dealt 
with  on  Bcicntifio  principles.  It  requires  an  intimate  know* 
ledge  of  women  to  understand  the  principles  on  which  they 

I  are  pleased  to  dress  themselves.     Practic^il   expenenco  of 
such  matters  will  be  found  useful. 


V.  Massage. 


I 


Hassage  is  a  scientific  method  of  treating  certain  forms 
of  disease  by  systematic  manipulation. 

The  following  are  the  chief  movements: — 

1.  Effiearage — a  stroking  movement  made  with  the  palm 
of  the  hand,  which  is  passed  with  various  degrees  of  force 
over  the  surface  of  the  body, 

2.  PHrismge  consists  essentially  in  picking  up  a  portion 
of  the  soft  tissues  with  both  hands,  or  the  fingers  of  one 
hand,  and  subjecting  it  to  firm  pressure,  rolling  it  at 
the  same  time  between  the  fingers,  or  the  fingers  and  tho 
adjacent  parts. 
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3,  Frictloiti  or  Mmsage  h  frictwunty  is  performo^l  witli  tlio 
tips  of  tlio  fingers,  whicli  keep  up  a  rotatory  movement. 

4.  Tapotement  is  n  kind  of  percuBsion  mado  witb  the  tips 
of  tho  fingers,  the  palm  of  the  hand,  the  back  of  tbo  Lalf- 
cloficd  hand,  or  tlio  ulnar,  or  radial  border  of  the  hand. 

Those  movcmentB  are  combined  in  various  ways,  aud  the 
treatment  has  been  found  useful  in  gout,  rheumatism,  obesity, 
constipation,  iiisorania,  and  sorao  forms  of  paralysis. 

Massage  is  trndoubtedly  a  valuable  mode  of  treatment, 
but  of  late  the  subject  bas  fallen  into  discredit  in  conso- 
qneuce  of  certain  immoral  practices  which  are  carried  on  in 
massage  establishments.  Tho  whole  matter  bas  become  a 
publie  scandal^  and  in  tlio  interests  of  morality  no  hesitation 
is  foU  ill  exposing  the  methods  which  are  pursued  in  these 
honsea. 

It  may  be  as  well  to  eay  that  there  is  no  difficulty  in 
finding  these  "Massage  Shops/"  for  advertisements  are  to 
be  found  daily  in  tlie  fashionable  papers.  In  Loudon  there 
are  half  a  dozen  houses  within  a  stone's  throw  of  ricc4idilly 
Circusj  and  there  are  hundreds  of  women  engaged  in  the 
trade.  When  one  place  gets  too  hot  for  thorn  they  shift 
their  quarters,  and  not  infrequently  ehaugo  their  names. 

Somo  of  these  houses  are  to  bo  fimnd  io  tlio  main 
thoroughfares,  whilst  others  are  conveniently  situated  in  the 
smaller  streets,  but  always  in  close  proximity  to  on©  or 
other  of  the  largo  centres  of  traffic.  There  is  a  striking 
rcdemblance  between  these  estttblishniente,  and  although 
tbeie  may  be  individoul  differences  in  matters  of  detail, 
they  are  practically  all  run  on  the  same  lines.  There  ifl 
nothing  to  attract  the  attention  of  the  casual  passer-by, 
althougli,  to  tho  initiated,  the  neat  little  brassplate,  witb 
the  word  **  Massage  '*  or  "  Manicure/*  sufficiently  indicates 
their  purpose.  Most  of  the  massage  rooms  are  situated  on 
the  first  fioor«  usually  over  tho  shop^  hat  in  one  or  two  CAsea 
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tbe  whole  house  has  ftpparently  been  retained.  The  outer 
door  reniains  open  from  eleven  in  the  morning  nntil  half- 
past  seven  in  the  evening  or  perhaps  even  later,  Sundays 
incladed.  It  is  found,  by  experience,  that  visitors  to  tho^e 
resorts  have  a  deep-rooted  objection  to  be  kept  waiting  on 
the  doorstep  where  they  might  be  seen  by  any  one  passing. 
The  inner  door  on  being  pnshed  open,  rings  an  electric  bell 
which  gives  timely  notice  of  the  advent  of  tho  customer. 
When  there  is  no  inner  door,  one  of  the  stairs  is  fitted 
with  an  electric  alarum  which  answers  the  same  purpose. 
Especial  care  is  always  taken  that  customers  do  not  meet, 
and  when  a  visitor  is  about  to  depart,  and  tho  hell  rings, 
he  is  recjucsted  to  wait  until  the  coast  is  clear. 

On  arriving  at  tho  top  of  tho  stairs,  the  patient  is  received 
by  tho  proprietress,  who,  in  massage  circles,  is  known  as 
*^  madam."  This  title  is  not  to  be  taken  as  an  indication 
that  she  is  of  foreign  origin,  but  simply  that  sho  performs 
a  well-recognisced  function,  Sho  is  usually  a  woman  of 
matiif6  ago,  characterized  by  a  soft  voice  and  an  ingratiating 
and  sympathetic  manner.  She  is  keenly  alive  to  tho 
re<jnirements  of  her  patrons,  and  is  only  too  delighted  to 
accede  to  their  slightest  wish.  The  majority  of  tho 
customers,  who,  as  a  rule,  are  men  about  town,  have  nothing 
the  matter  with  them,  except  perhaps  a  superfluity  of  cashj 
and  make  no  particular  secret  about;  tho  object  of  their  visit. 
Some  of  them  confine  their  attention  to  some  one  particular 
establishment,  whilst  others  seek  variety.  When  they  are 
tired  of  one  massage  girl  they  select  another.  The  only 
question  put  to  the  novice  at  his  first  visit  is  whether  he 
would  like  a  bath,  or  would  prefer  massage  only.  Madam 
always  recommends  a  bath  prior  to  the  massage,  and  for 
obvious  reasons,  the  fee  for  a  bath  and  massage  being  one 
goinoa,  whilst  niassnge  alone,  of  holf-an-hour's  duration, 
can   be  obtaifjcd  for  tiic  moderate  suin  of  half  n  guinea. 
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Should  the  candidate  elect  to  have  a  bath,  he  is  nshered  by 
madam  into  a  room  furnighod  with  a  dainty  bod  or  conch 
and  ornamented  with  a  profusion  of  plants  and  gaily 
oolonred  decorationB.  Many  of  these  chambers  are  veritable 
works  of  art,  and  everything  is  done  to  make  the  visitor 
comfortable.  Madam  informs  him  that  the  young  lady 
will  be  with  him  in  a  minute,  and  after  requesting  that  ho 
will  bo  good  enough  to  nndrese  completely,  gracefully 
retires,  and  is  not  seen  again  until  after  the  operation. 

When  the  visitor  has  disrobed,  a  knock  is  heard  at  the 
door,  and  the  eo-called  masseuse  makes  her  appearance. 
She  is  usually  quite  young,  and  is  pleasing  t^  behold.  She 
is  attired  in  a  more  or  less  fancy  costume  which  leaves  her 
arms  fully  exposed*  She  is  by  no  moans  shy  or  of  a  retiring 
disposition,  and,  after  carefully  locking  the  door,  conducts 
the  patient  to  his  bath,  which  may  bo  situated  in  the  same 
room  or  in  an  adjacent  chamber  or  alcove.  The  bath,  which 
is  a  full-length  one,  is  warm  and  is  pleasantly  scented  with 
pine  extract  or  some  other  perfume.  Connected  with  it  is 
an  ordinary  battery,  two  metal  plates,  one  at  either  end 
serving  to  conduct  the  current.  Should  the  visitor  not 
wish  for  a  Imth,  this  preliminary  Btago  is  dispensed  with, 
and  after  nndrossing  ho  simply  reclines  on  the  couch.  Ik  is 
•not  necessary  to  enter  into  details  respecting  the  mode  of 
manipulation  pursued,  Noedless  to  say  the  youug  lady 
makes  herself  as  ai^eeable  as  possible,  knowing  full  well 
that  the  amount  of  the  tip  which  she  eipccts  to  receive 
will  depend  largely  on  the  satiefactiou  which  she  is  ablo  to 
afford  her  visitor, 

These  practices  have  been  tho  deathblow  to  legitimato 

massage,  and  a  useful  method  of  treatment  has  unfortunately 

dlen  into  nndcsorved  disrepute.     Tho  so-called  massage 

certificates,  of  which  some  young  women  are  so  proud,  arc 

not  wortlctli*^:  p)vper<n- which  they.aw^  written.. 
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CERTAIN   CURES. 

There  arc  ceriain  Bystemfl  of  cnro  concerning  wliicli  the 
student  ehonld  have  some  knowledge.  Tlie  number  is 
constantly  on  the  increase,  but  the  following  list  may  serve 
A  neefnl  purpose : — 

1.  The  Water  Ciire.—Thi8  is  practically  identical  with 
hydropathy,  and  ig  the  treatment  of  disease  by  the  nso  of 
water  internally  and  externally.  Yon  have  water  when  you 
get  np,  water  for  breakfast,  water  for  dinner,  water  for  tea, 
and  water  when  you  go  to  bed.  In  the  intervals  you  have 
cold  baths,  doucheSj  and  wet  packs.  It  is  nsoful  in  rheum  a- 
tism,  insomnia,  gout,  headache,  and  menatmal  disturbances. 
In  persons  not  accustomed  to  it,  it  induces  a  craving  for 
whisky. 

2.  Mind  Cure. — The  alleged  cure  of  disease  through 
mental  operations.  It  is  pretty  much  the  same  as  **  cure  by 
suggestion." 

3.  Faith  Cure. — The  system  or  practice  of  attempting  or 
pretending  to  cure  diseases  by  religious  faith  and  prayer 
alone.  It  is  said  to  differ  from  "  mind  cure  "  in  that  the 
faith-curers  have  no  mind,  whilst  the  mind-curers  have  no 
faith. 

4.  Grape  Cure. — A  cure  for  pulmonary  tuberculosis  and 
other  diseases  by  the  ingestion  of  large  quantities  of  grapes. 
It  is  carried  out  chiefly  at  Meran,  the  ancient  capital  of  the 
Tyrol.  The  patient  takes  from  three  to  eight  pounds  a  day, 
the  skins  and  stones  being  rejected.  They  act  as  a  gentle 
laxative.  It  is  in  reality  a  grape-sugar  treatment.  At  one 
time  only  a  little  bread  was  allowed  in  addition  to  the  grapes, 
hut  of  late  this  rule  has  been  relaxed,  and  now  the  patient 
is  practically  at  liberty  to  eat  and  drink  anything  he  likes, 
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with  tb©  excoption  of  fat  and  tough  raoatft,  hard-boiled  eggs, 
pickled  meats,  potatoes,  and  b^or.  Milk  is  allowed  in  un- 
limited quantities.  The  patient  usually  gains  weight,  and 
finds  that  his  capacity  for  eiertion  increafies. 

5.  Strawberry  Cure*— This  is  on  much  the  Bamo  lines  as 
the  grape  cure,  but  it  must  be  remembered  that  in  certain 
exceptional  indiyiduala  strawberries  produce  a  persistent 
nrticaria, 

(j.  Potato  Cure.— This  differs  in  every  way  from  the 
euros  last  mentioned.  It  is  a  mashed-potato  cure,  and  is 
a  method  of  treating  foreign  bodies  in  the  alimentary  canal 
by  the  ingestion  of  mashed  potatoes.  The  irritant  becomes 
imbedded  in  the  mass,  and  is  expelled  with  safety.  A 
modification  of  this  is  the  *' rolley-poUcy  pudding  cure." 

7.  Milk  Cure.— In  this  form  of  treatment  everything  but 
milk  is  rigidly  excluded,  the  patient  receiving  three  or  four 
times  a  day,  at  strictly  prescribed  intervale,  from  a  half  to 
a  whole  cupful  of  skimmed  milk,  the  vessel  having  been 
previously  warmed  by  immerHion  in  hot  water*  It  is  said 
to  he  useful  in  chronic  gastric  ulcer. 

8.  Whey  Cure.^Tbis  is  a  modification  of  the  above,  but 
you  take  whey  iostoad  of  milk. 

0.  Koumisa  Cure. — Koumiss  is  fermented  mares*  milk. 
The  treatment  is  extensively  employed  in  cases  of  phtbisis, 
and  many  strikiDg  eases  of  recovery  Lave  been  reported.  It 
lecessitates  a  visit  to  the  Steppes  of  European  Russia  and 
Central  and  South  Western  Asia.  Some  years  ago  ench  an 
nndortftking  in  the  cose  of  an  invalid  would  have  been  an 
impossibility;  but  now,  thanks  to  modern  fmulities,  it  ia 
possible  to  reach  the  town  of  Dronbonrg  on  the  borders  of 
Sotttb  Western  Asia  with    but  thirty-three  hours'  railway 

kVolHng.  It  must  be  remomberod  that  Petersburg  can 
'"be  reaohod  from  London  for  £5,  The  railway  journey  from 
Petersburg    to   Moscow  oecupiefl   only   a   nighty   and    the 
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travelling  ig  so  Idxurions  tbat  not  the  eligbtest  inconTeni* 
once  18  exporieoc^^cl.  TiiO  train  leaving  Moscow  in  tlio 
eveniug  reaches  Nijni  Novgorod  in  tbo  early  morning. 
From  Nijni  the  trip  down  the  Volga  to  Samara  is  accsom- 
plished  in  forty-three  honrs  in  a  large,  fast,  and  comfortable 
steamer,  and  from  Samara  it  is  only  fifteen  hours*  railway 
journey  to  Drenbonrg.  There  are  several  koumiss  estahlish- 
menta  in  the  neighbonrhood,  of  which  jiarticulars  can  be 
obtained  without  difficulty.  The  climate  is  magnificent, 
and  the  life  is  most  interesting.  The  air  is  so  pure  and 
fresh  that  the  sufferer  feels  invigorated,  and  in  a  very  short 
time  improves  in  appetite  and  gains  flesh. 

10»  Shaking  Cure.^ — This  is  a  treatment  of  paralysis 
agitants  by  means  of  a  vibrating  armchair  advocated  by 
Charcot.  In  default  of  tho  orthodox  apparatus  a  London 
omnibus  will  serve  the  purpose.  It  ia  not  adapted  for 
patients  with  stone  in  the  bladder. 

11.  Hunger  Cure.— The  scientific  name  for  this  ia 
Nestiatria  (from  vT)<TTtia,  "a  fast,'*  and  tcrreia,  "  treatment"). 
You  go  to  any  fofihionahlo  hotel  famished  with  electric  light 
and  a  lift,  and  dine  at  tbo  tahlc  d^hote.  It  is  largely 
practised  at  England  seaside  resorts  during  the  season.  It 
is  expensive,  but  is  an  infallible  cure  io  the  case  of  the  muu 
who  is  always  complaining  that  be  has  no  appetite. 

12.  Schroth's  Cure. — This  is  a  dry  method  of  treatment. 
Tho  food  is  freed  from  moisture,  and  the  patient  has  nothing 
to  drink  except  one  small  glass  of  hot  wine  night  and 
morning.  Tho  dinner  consists  of  thick  boiled  vegetables 
dried,  and  seasoned  only  with  pepper  and  salt,  the  rest  of 
the  day  nothing  but  dry  bread  being  taken.  Tho  patient 
Buffers  much  inconvenience,  febrile  symptoms  are  induced, 
appetite  is  lost,  and  there  is  usually  intense  prostration* 
Fhyaiologioally  the  effect  is  to  produce  concentration  of  the 
Borum  of  tho  blood  with  accelerated  tiiffosion  between  tho 
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blood  and  the  fluids  of  tlie  parencliymft.  It  is  not  tiuite 
clear  what  good  tho  treatment  dooSj  but  it  is  said  to  bo  a 
spGcitic  for  a  cold  iu  the  bead.  It  is  also  useful  in  obstinate 
ByphiHs,  ia  chronic  articular  rheumatism  with  effusion  in 
the  knee-joint,  and  in  chronic  poritoneal  affusion, 

13.  Tlie  Schott  Cure.— The  Schott  treatment  of  chronic 
difleasoH  of  the  heart  is  practised  at  Noubeim.  It  is  carried 
ottt  by  a  combination  of  (1)  hatha  containing  various  mineral 
substances,  and  free  carbonic  acid  gas  in  solution,  and  (2)  a 
Bcriea  of  graduated  gentle  exerciseB  or  gymDastics.  The 
baths  contain  one  per  cent,  of  chloride  of  sodium,  with  one 
part  in  a  thousand  of  chloride  of  calcium,  and  a  certain 
amount  of  free  carbonic  acid  gas.  The  best  results  are 
obtftiacd  in  eases  of  cardiac  dilatation  due  to  overwork  or 
mental  worry,  hut  it  ia  also  useful  in  fatty  infiltration  of 
tho  heart — not  fatty  degeneration — accompanying  general 
obesity. 

14.  The  Kneipp  Cure.— This  is  carried  out  in  the  little 
town  of  Witrishofen  in  Southern  Bavaria.  Its  originator, 
Sebastian  Kucipp,  the  son  of  the  village  shoemaker^  ia  now 
the  pastor  of  the  parish.  The  system  consists  ia  an  absolute 
return  to  tho  rudimentary  principles  and  customs  of 
bnmanity.  It  is  chiefly  a  cold-water  system,  carried  out 
with  tho  aid  of  the  River  Wettbach.  The  Knetppists  abjure 
ehoes  and  stockings,  and  walk  about  iu  the  loug  wet  grass 
with  bare  feet  and  aa  little  clothing  as  is  compatible  with 
decency, 

15.  The  Schweninger  Cure. — Respecting  this  mcthonl  of 
treatment  it  is  diffilcuU  to  speak  with  any  certainty.  Prof. 
Schweninger  is  physician  to  Prince  Bismarck,  and  is  said  to 
have  forijinlatcd  a  strict  dietetic  regimen  which  is  applicable 
to  the  troatmoutof  oliosity.  It  is  probable  that  it  is  not  very 
different  to  the  Hystem  of  treatment  which  iu  this  country  is 
called  Bantingism,  after  the  celebrated  undertaker. 
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MODES   OF  ADMINISTRATION  OF  MEDICINES, 

Tho  mctbad  of  ndmiiiisteriiig  medicmoB  is  a  subject 
of  practical  impartntice.  There  arc  sevoral  mod^s  and 
channels  by  which  they  may  be  introdnced  into  the  system, 
of  which  the  following  aro  the  tnosi  important : — 

L  By  the  Mouth. 

II.  By  the  Stomach. 

III.  By  the  Roctnm. 

IV.  By  tho  Skin, 

V.  By  TransfuBion. 
VL  By  Inhalation. 

ThesG  different  methods  will  now  ha  considered  in 
detail, 

I,  Bv  THE  Mouth. — TIuh  is  the  tii'st  and  simplest  way. 
If  tho  drag  is  administered  by  the  month  it  may  be  given — 

A.  As  a  Liquid. 

(1)  Btf  iistl/l^As,  for  example,  when  wo  give  cod  liver 
oil  or  castor  oil  or  extract  of  malt  alone  and  unmixed  with 
any  other  substance. 

(li)  Ifi  ira/er.— Many  medicines  are  added  to  water 
before  being  taken,  because  they  are  too  pungent  to  swallow 
alone.  Wo  have  examples  of  this  in  sal  volatile  and  ammo- 
niuted  tincture  of  quinine. 

(3)  In  3lilk. — We  give  medicines  in  milk  when  it  covers 
their  tasto,  and  especially  when  they  are  preci]>itatcd  on 
being  mixed  with  water.  Tho  ammoniated  tincture  of 
guiftcam  is  best  given  in  milk. 

(4)  Ai  a  Mixture. — This  is  the  favourite  method^  when 
several  drugs  are  given  together.  In  addition  to  the  activo 
ingredients  there  is  often  something  added  to  impart  to  the 
mixtnre  an  agreeable  taste.     Mixtures  arc  usually  made  up 
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with  water  to  an  ounce,  so  that  the  dose  is  two  table- 
spoonfuls.  It  is  hardly  necessary  to  give  examples  of 
mixtares,  but  the  quinine  mixture,  the  gentian  and  soda 
mixture,  and  the  perchloride  of  iron  mixture  found  in 
every  hospital  pharmacopoeia,  may  be  quoted.  Some  mix- 
tures are  official;  for  example,  the  ordinary  mistiira  aennse 
composita,  or  black  draught. 

(5)  As  a  Natural  Water. — These  are  in  reality  mixtures, 
but  compounded  by  nature,  and  not  the  chemidt.  A  good 
example  is  the  Hunyadi  Janos  water,  now  so  largely  used 
as  an  aperient  medicine. 

B.  As  a  Solid. 

Some  drugs  cannot  be  given  in  the  liquid  form  because 
they  are  insoluble  in  fluids.  In  other  cases,  as  for  example, 
when  a  patient  is  travelling,  it  is  more  convenient  to  have 
the  medicine  in  a  solid  form.  Solid  medicines  may  be 
given — 

(I)  As  Fills, — Pills  vary  much  in  size.  The  old-fashioned 
chemist  delighted  in  a  large  flve-graiu  pill,  but  a  pilule  is 
preferable  to  a  bolus,  and  the  smaller  they  are  the  better. 
Pills  are  usually  round,  but  many  people  prefer  them  oval. 
The  old-fashioned  pill  was  usually  sent  out  in  a  box  con- 
taining lycopodium  powder,  to  prevent  them  from  sticking 
together;  but  pills  are  now  usually  coated.  The  oldest 
form  of  coating  is  silvering,  the  pill  being  shaken  up  in  a 
box  with  silver  loaf.  The  gilded  pill  is  a  variety  of  this, 
gold  leaf  being  used  to  cover  the  pill,  especially  in  the 
case  of  dinucr  pills.  Sugar-coated  pills  are  made  in  the 
same  way  as  the  sugar-coated  almonds  of  the  confectioners, 
the  pills  being  placed  in  a  hot  copper  receptacle,  with 
powdered  sugar,  and  quickly  rotated.  In  France,  sugar- 
coated  pills  are  called  dragces,  and  when  very  small, 
granulei,  Frenoh  ohalk  if  lometimoB  used  to  coat  pills,  but 
it  is  not  a  good  ooaiing,  and  many  pills  so  coated  may  be 
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boiled  in  water  for  half  an  Lour  without  dissolving  their 
covering.  Gelatin o-coated  pilla  are  covered  hj  being  stuck 
on  the  end  of  pins  and  dipped  into  the  solution.  Lead  and 
opium  pills  sLould  not  be  treated  in  tbia  way,  as  the  gela- 
tine becomes  converted  into  a  leathery  mass  wbicb  nothing 
will  dissolve.  Probably  the  best  of  coatings  is  a  simple 
transparent  varnish.  Pills  which  have  been  long  kept 
become  hard  and  insoluble,  and  fail  to  exert  any  action, 
being  expelled  with  the  motions  unchanged, 

(2)  As  Powders, — Some   drugs   are   commonly   given  as 

f  powders,  but  it  is  not  a  popnlar  form  of  administration.  A 
l^ationt  who  is  insensible  will  often  swallow  a  powder  placed 
on  the  back  of  the  tongue  whcu  it  wouhl  bo  almost  impos- 
Bible  to  get  him  to  take  a  pill.  Children  are  often  given 
powders  in  jam,  but  it  is  not  a  good  form  of  administration. 
The  best  way  to  give  a  powdf  r  is  to  enclose  it  in  a  capsule, 
or  have  it  made  into  a  pill ;  for  example,  Dover's  powder  is 
commonly  given  as  a  pill.  Powders  are  of^en  given  in 
"  cachets,"  made  of  flour  and  water. 

It  IB  a  circumBtance  worth  noticing  that  drugs  adminis- 
tered in  the  form  of  powder  often  produce  effects  quite 
different  from  or  even  entirely  opposed  to  their  ordinaiy 
physiological  actions.  This  ttrisos  from  the  lodgment  of 
fine  particles  of  the  powder  in  the  mucous  membrane  of  the 
stomach  or  intestines,  where  they  act  as  gastro-intestinal 
irritants.  It  is  well  known  that  many  fruits  act  as  purga- 
tives or  laxatives  from  the  stimulus  afforded  to  the  peristaltic 
action  of  the  intestine  by  the  little  seeds  which  they  contain, 
and  we  have  a  closely  analogous  condition  in  the  case  of 
powders.  Take  tannin,  for  example ;  usually  it  acts  as  an 
astringent,  and  is  given  in  cases  of  diarrha-a,  but  if  ad- 
ministered in  the  form  of  a  capsule,  so  that  the  minute 
particles  are  set  free  in  contact  with  tlio  inucous  membrane 
of  the  alimentary  tract,  it  may  produce  vomiting  or  diarrhroa. 
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(3)  A$  Triturations, — What  are  called  *'  triturations  "  are 
largely  employed  in  the  United  States,  and  are  official  in 
the  United  States  pharmacopoeia.  They  are  prepared  by 
rubbing  np  together  so  as  to  form  an  intimate  admixture, 
ten  parts  of  the  drug  by  weight,  and  one  hundred  parts  of 
sugar  of  milk  in  moderately  fine  powders.  There  is  no 
doubt  that  many  insoluble  drugs  are  rendered  much  more 
active  by  this  minute  subdivision,  probably  because  they  are 
brought  into  a  condition  in  which  they  can  be  readily 
absorbed.  These  triturates  are  commonly  put  up  in  the 
form  of  tablets  or  tabloids,  prepared  by  compression.  The 
most  popular  of  the  tablet  triturations  are  those  containing 
the  e(iuiyalent  of  a  minum  of  tincture  of  aconite  in  each,  the 
one  hundredth  of  a  grain  tablets  of  perchloride  of  mercury, 
the  third  of  a  grain  grey-powder  tablets,  the  tenth  of  a 
grain  sulphide  of  calcium  tablets,  and  those  containing 
minum  doses  of  tincture  of  nux  vomica  or  tincture  of 
belladonna.  As  the  dose  is  small  they  must  be  given 
frequently  to  obtain  their  full  effects,  but  there  is  no  doubt 
as  to  their  therapeutical  activity. 

(4)  As  rab^'(i».— Compressed  tabloids  afford  a  con- 
venient mode  of  giving  many  drugs.  The  dose  is  accu- 
rately graduated,  so  that  all  trouble  of  weighing  or 
measuring  is  avoided.  Tabloids  such  as  those  of  chlorate 
of  potash,  which  are  intended  as  local  applications  to  the 
throat  and  adjacent  parts,  should  be  sucked ;  they  have  all 
the  advantages  of  a  continuous  gargle.  Tabloids  which  are 
intended  to  produce  a  constitutional  effect  should  be 
swallowed  whole.  When  the  tabloids  contain  nauseous 
drugs  they  are  coated  or  varnished.  They  have  many 
advantages  over  pills,  and  are  largely  prescribed. 

The  word  "tabloid,"  is  protected,  and  should  not  be 
employed  as  a  synonym  for  "  tablet." 

(5)  In  Capsules,— "^auj  drugs  are  conveniently  given  in 
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capsulea.  There  are  two  kinds,  empty  capsules  and  fillod 
eapsnles.  The  empty  capsules  are  made  in  various  sizes  of 
gelatin,  and  are  ftimisliod  with  a  little  cap  or  lid  which 
takes  off  to  admit  of  the  capsule  heing  filled,  after  which 
the  lid  is  replaced,  Kcady-filled  capeules  are  usaally  ovoid 
in  shape,  and  are  convenient  for  the  administration  of 
nauseouB  drugs,  such  as  ctibcba  and  copaiba.  Large  flexible 
capsules  are  sometimes  met  with,  and  the  argument  iisnally 
employed  ia  tliat  they  are  smaller  than  an  oyster  and  just  as 
easy  to  swallow.  A  variety  of  capsule  is  the  "  palutinoid," 
a  gelatin  envelope,  which  is  sometimos  divided  by  a  euplum 
to  form  what  is  called  a  *'  bipalatinoid."  These  are,  of 
course,  **  coined  words." 

(6)  A9  Lozenges. — The  lozenges  of  the  British  Pharma- 
copoeia are  made  with  refined  sugar  and  gum  acacia.  They 
are  hard  and  angular,  and  often  irritate  an  inflamed  or 
congested  throat  A  better  plan  is  to  make  lozenges  with 
a  fruit-paste  basis,  either  black  or  red  currant  being  adapted 
for  the  purpose. 

The  custom  of  stamping  the  lozenge  with  letters,  indi- 
cating it8  composition,  is  a  good  one.  "MA"  means 
muriate  of  ammonium,  *'  BA  "  benzoic  acid,  *'  CB  "  cubebs, 
**  P  "  chlorate  of  potash,  "  T  "  tannin,  and  so  on.  At  one 
time  effervescing  lozenges  were  employed,  but  they  seem 
to  have  dropped  out  of  use,  although  they  are  still  sume- 
limoe  used  for  the  extemporaneous  preparation  of  lithia 
water  and  Vichy  water.  Pastils  are  made  with  "  glyco- 
gelatine/*  which  is  a  mixture  of  gelatine  and  glycerine, 
flavoured  with  orange  flower  and  colon  red  with  carmine. 

(7)  A9  C(mfection$, — A  confection  or  electuary  is  a  con- 
venient form  of  administration  when  the  drug  is  not 
readily  soluble,  and  has  to  bo  given  in  large  doses.  Wo 
have  familiar  examples  in  confection  of  sulphur,  and  confec- 
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II.  By  the  Stomach. — Medicines  taken  by  the  montli  are 
absorbed  chiefly  by  the  stomach,  but,  nnder  certain  circum- 
stances, it  is  found  necessary  to  introduce  them  directly 
into  that  receptacle.  A  patient  may  have  taken  a  narcotic 
poison  so  that  he  is  unable  to  swallow,  and,  in  such  a  case, 
the  stomach  is  usually  washed  out  and  the  antidote  given 
by  means  of  the  stomach  pump  or,  better  still,  by  a  stomach- 
tube  used  as  a  syphon.  In  cases  of  obstruction  of  the 
oesophagus,  say  from  malignant  disease,  the  patient  may 
have  to  be  fed  with  the  stomach -tube,  or  possibly  an  incision 
may  have  to  be  made  through  the  abdominal  walls  and  the 
stomach  itself  laid  open. 

III.  Bt  the  Bectum. — This  mode  of  introducing  remedies 
is  frequently  resorted  to.  If  the  bowels  refuse  to  act,  it  is 
better  to  give  a  simple  enema  of  a  pint  or  a  pint  and  a  half 
of  soap  and  water  than  to  wait  for  the  slower  action  induced 
by  a  purgative  pill.  Again,  if  a  child  suffer  from  thread- 
worms, an  injection  of  salt  and  water,  or  of  infusion  of 
quassia,  or  of  a  teaspoonful  of  tincture  of  perchloride  of 
iron  in  a  pint  of  cold  water,  will  soon  got  rid  of  them.  In 
cases  of  obstinate  diarrhoea  a  small  injection  of  starch  and 
opium  speedily  affords  relief.  Nutritive  enemata  are  almost 
universally  resorted  to  in  cases  of  gastric  ulcer,  to  rest  the 
affected  viscus.  They  usually  consist  of  beef-tea  and  brandy, 
with  perhaps  a  few  drops  of  laudanum.  In  many  cases  it 
is  found  advantageous  to  predigest  the  food  with  pancreatin. 
Nutritive  enemata  must  be  small,  and  should  not  exceed 
throe  or  four  ounces,  or  they  will  not  be  retained.  Every 
few  days  the  bowel  should  be  washed  out  with  a  pint  or 
more  of  tepid  water,  or  the  rectum  will  become  irritable.  I 
have  kept  a  patient  alive  for  fifty-six  days  by  rectal  feeding 
alone. 

Suppositories  of  all  kinds  are  used  for  introducing  drugs 
into  the  rectum,  and  opium  suppositories  are  usually  given 
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to  induce  sleep  alter  eerere  opertttaons.  When  natritive 
injections  are  not  retained,  suppositories  containiBg  peptones 
may  be  resorted  to  with  advantage. 

IV.  By  THE  SKrN.— Drugs  may  be  introdncod  into  tbo 
oircniation  through  the  skin* 

(I)  HypodennicaUy.  The  best  method  is  iho  fiuheutftneous 
or  hypodermic*  For  example,  we  inject  morpliino  to  relieve 
pain,  atropine  to  check  profuse  sweating,  apomorphine  to 
t)vacuato  the  contents  of  the  stomach,  pilocarpine  to  produce 
sweating,  strychnine  to  stimnlate  paralyzed  mnscles,  and  so 
on.  The  following  list  will  give  some  idea  of  the  drugs 
commonly  employed  hypodermicaUy. 


DqCOB   commonly    BMPLOYBD   KypODBBMIOjaLY. 


^m 

CHgln. 

I'WW. 

^H    Morphine. 

Opium. 

To  allay  pain,  re- 
lieve spasm,  and 
induce  sleep. 

Apomorphine, 

Morphine. 

As  an  emetic. 

Atropine. 

Belladonna. 

To  check  sweating 
and,  in  combina- 
tion with  mor- 
phine, to  allay 
pain. 

Pilocarpine. 

JaborandL 

To  produce  sweat- 
ing. 

Ergotixi, 

Krgot, 

To  induce  contrac- 
tion of  the  uterus. 

Strychnine. 

Nui  Vomica. 

To  restore  power 
to  paralyzed  mus- 
elcB. 

,           Aconitine. 

Aoonite. 

In  the  treatment  of 
neuralgia. 
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Drug. 

Origlii. 

Uaes. 

Curarine. 

Curare. 

To  paralyze  motor 
nerves     in     the 
treatment  of  teta- 

nns. 
Ether  and  brandy.  As    stimulants    in 

collapse. 

This  is  not  by  any  means  a  complete  list,  and  many  other 
snbstances — digitalin,  muscarinCi  homatropine,  tnbercnlin, 
and  tnberonlonidin,  for  example— are  often  given  snbcu- 
taneonsly. 

There  are  many  advantages  in  giving  drags  hypoder- 
mically;  a  small  dose  will  suffice,  the  stomach  is  not 
deranged,  and  the  action  is  more  prompt. 

In  the  majority  of  cases  the  needle  of  the  hypodermic 
syringe  is  introduced  just  under  the  skin.  Ergotin,  how- 
ever, produces  a  good  deal  of  irritation,  and  it  is  best  to 
push  the  needle  in  deeply  so  as  to  make  the  injection  into 
a  muscle. 

It  is  not  safe  to  employ  the  hypodermic  solutions  of  the 
British  PharmacopoBia  unless  they  are  freshly  prepared.  If 
they  are  kept  any  time  they  undergo  decomposition,  a  fungus 
forms,  so  that  when  injected  under  the  skin  they  give  rise 
to  a  good  deal  of  irritation.  Most  people,  instead  of  keeping 
the  pharmaceutical  solutions,  prepare  the  solution  as  re- 
quired by  dissolving  a  tabloid  in  water.  Who  originated 
this  idea  is  not  quite  clear,  but  probably  the  credit  is  due 
to  Dr.  n.  Augustas  Wilson  of  Philadelphia,  the  author  of 
a  paper  published  in  1881,  entitled  "  Soluble  Compressed 
Pellets :  a  new  form  of  Eemedies  for  Hypodermic  use,  and 
applicable  to  Ophthalmic  and  General  Medication." 

(2)  Inunction, — Another  way  of  introducing  drugs  into 
the  system  through  the  skin  is  by  inunction. 

The  mercurial,  or   blue  ointment,  is  rubbed  into  the 
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armpits  and  other  parts  of  the  body  in  the  treatment  of 
syphilis,  and  the  oleate  of  mercury  ia  also  largely  employed^ 
for  the  same  purpose* 

The  inunction  of  oil  is  sometimes  practised  in  the  casg 
of  consumijtives  who  cannot  take  fat  in  the  ordinary  way, 
and  this  mode  of  treatment  is  especially  adapted  for  children. 

That  the  inunction  of  castor  oil  will  act  as  a  purgative  is 
well  known. 

Liniments  rubbed  into  the  skin  not  uncommonly  induce 
the  constitutional  effects  of  the  drug,  and  the  same  may  be 
said  of  j)la8ters,  A  good  belladonna  plaster  will  dilate  the 
pupils  and  produce  a  itish  all  over  tho  body. 

Drugs  are  readily  absorbed  from  the  surface  of  hot,  moist 
poultices.  If  a  linseetl-meal  poultice  is  ordered  for  a  baby, 
it  is  not  safe  to  sprinkle  it  with  laudanom,  or  enough  may 
bo  absorbed  to  induce  narcotic  poisoning. 

Before  the  introduction  of  the  hypodermic  method,  it  was 
customary  to  raise  a  blister  and  dust  the  powdered  drug 
over  the  raw  surface. 

V.  By  TitJLNSFusioN. — Drugs  may  be  introduced  directly 
into  the  circulation,  a  vein  being  oj>ened  for  the  purpose. 
Saline  solutions  are  injected  in  this  way  in  tho  collapse 
of  cholera.  The  value  of  transfusion  of  blood  from  arm  to 
arm  in  oases  of  post-partum  haemorrhage  is  well  known,  but 
it  is  probable  that  the  transfusion  of  a  saline  fluid  would 
prove  equally  efficacious.  In  cases  of  poisoning  the  injection 
of  saline  j3iiidB  is  useful  by  reducing  the  porcontage  of  poison 
in  the  blood.     The  following  is  the  best  formula : — 


Salinb  Soltttion  Foa  Inthatenous  Injection. 

Common  salt        ,,  ...         ...         ,..     1  drm. 

Bicarbonate  of  sodium    ...         ...  ...     4  grs. 

Chloride  of  calcium  .  1  gr. 

Water      ... 20  ozs. 
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When  the  requisite  materials  are  not  at  hand  for  making 
an  intrayenons  injection,  this  fluid  may  be  introduced  into 
the  peritoneal  cayity,  from  which  it  is  absorbed.  No  ap- 
paratus is  needed  beyond  a  piece  of  indiambber  tubing 
with  a  cannula  at  one  end  and  a  f  annel  at  the  other.  The 
tube  should  be  rendered  antiseptic  by  washing  it  out  with 
boracic  acid,  the  solution  beiug  boiled  for  a  few  minutes 
and  then  allowed  to  cool  down  to  100°  F. 

Further  details  of  this  method  of  treatment  will  be  found 
in  a  subsequent  article. 

VI.  By  Inhalation. — ^Inhalations  are  commonly  employed 
for  their  local  effect  on  the  throat  and  chest;  but  they 
are  often  useful  in  producing  the  constitutional  effects  of 
the  drug.  There  are  many  different  kinds  of  inhalations, 
both  moist  and  dry.  A  familiar  example  of  the  moist 
inhalation  is  afforded  by  putting  a  teaspoonful  of  Friar's 
balsam  in  a  pint  of  water  at  135°  Fahr.,  and  inhaling  the 
steam.  Ten  drops  of  tincture  of  iodine  added  to  water 
in  the  same  way  will  produce  an  iodine  vapour,  which 
is  useful  in  phthisis  and  chronic  bronchitis.  Then  some- 
times we  draw  air  through  a  tube  containing  a  little  plug 
of  cotton-wool  moistened  with  oil  of  eucalyptus  or  pure 
terebone  or  pinol,  and  this  affords  a  good  example  of  a 
dry  inhalation.  The  common  menthol  inhalers  used  for 
relieving  cold  in  the  head  come  under  this  category. 

The  following  inhalations  are  commonly  prescribed  for 
use  with  the  ordinary  steam  spray  apparatus : — 

(1)  Alum — 15  grains  to  an  ounce  of  water  in  chronic 
catarrhal  affections  of  the  pharynx,  and  in  chronic  bronchial 
affections  attended  with  much  secretion. 

(2)  Tannic  acid— 10  grains  to  the  ounce  of  water  in 
laryngeal  ulceration,  and  in  slight  haomorrhage  from  the 
mouth  and  throat. 

(3)  Tincture  of  perchlorido  of  iron — 15  minims  to  the 
ounce  in  chronic  pharyngitis  and  laryngitis. 
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(4)  Ipeoftouanba  wine — (Kjual  parte  of  the  win©  aud  of 
warm  water  in  chronic  bronchitis  and  emphysema,  but  not 
in  asthma. 

(5)  Sulphate  of  zinc — 4  grains  to  the  ounce  in  broDchial 
catarrh  with  excessive  eecretion. 

(6)  Chlorate  of  potassium — a  saturated  solution  in  water 
in  catarrhal  laryngitis  and  chronic  bronchitiB. 

(7)  lodino — 15  minims  of  the  liquor  in  an  ounco  of  water 
in  cases  of  foetid  secretion  from  the  lungs. 

(8)  Conium — half  a  drachm  of  the  succus,  with  20 
minims  of  solution  of  potash  to  an  ounce  of  water  in  the 
irritative  cough  of  phthisis. 

(9)  Arsenic— 5  minima  of  tho  liquor  to  the  on  ace  of  water 
in  cases  of  chronic  consumption. 

(1 0)  Turpentine — 2  minims  to  the  ounce  of  water  in  cases 
of  gangrene  of  the  lung  and  foE^tid  secretion  from  the 
bronchial  tubes. 

Other  drugs,  such  as  eucalyptus,  pure  tcrebenu,  and 
pinol,  are  often  used  as  inhalations  either  alone  or  mixed. 

For  use  in  an  atomiser,  liquid  vaseline  specially  pre- 
pared for  this  purpose  will  be  found  convenient  as  u 
basis.  Various  combinations  of  pure  terobeue,  i>inol,  oil 
of  cabebs,  and  oil  of  sandal-wood  diluted  with  the  liquid 
vaseline  may  be  employed.  The  following  are  good 
formulfe — 


L  Pure  terebeue 
Oil  of  cubebs 
Oil  of  sandal  wood 
Liquid  vaseline 

2,  Iodoform 
Creasote 

Oil  of  eucalyptuK 
Ether  ... 
Oil  of  sweet  almonds. 


.     1  dr. 

.     1  dr. 

-     I  dr. 

to  1  oz. 

20  grs. 

10  mins 

20minB 

1  dr. 

to  I  oz. 
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3.  Tincture  of  iodine      1  dr. 

Glycerine        1  oz. 

Alcohol  to  3  ozs. 

4.  Compound  tincture  of  benzoin         ...     1  £1.  oz. 

Glycerine        1  fl.  oz. 

Alcohol  to  3  oz. 

The  fumes  of  chloride  of  ammonium  are  often  inhaled, 
the  apparatus  usually  consisting  of  two  bottles,  one  con- 
taining ammonia  and  the  other  hydrochloric  acid.  The 
yapours  mix,  and  are  then  washed  by  being  drawn  through 
water  in  a  wash  bottle  to  which,  if  thought  desirable,  oil 
of  eucalyptus  or  some  other  similar  substance  may  be 
added. 

As  an  example  of  a  drug  used  in  the  form  of  a  yapour 
to  induce  a  constitutional  effect,  we  may  mention  the 
inhalation  of  calomel  in  the  treatment  of  syphilis. 

Many  drugs  are  smoked  not  merely  as  a  luxury,  but 
with  the  yiew  of  inducing  some  definite  therapeutical 
effect.  The  following  is  a  list  of  some  drugs  which  are 
commonly  smoked. 


Drugs  whioh  are  smoked. 


Drug. 

Tobacco. 

Origin. 

Leayes  of  Nicotiana 

Usea. 

For    its    sedatiye 

tabacum. 

effect. 

Indian  hemp. 

Cannabis  indica. 

As  a  luxury,  and 
for  the  mental 
excitement     it 

Opium. 

Juice  of   papaver 
somniferum. 

produces. 
To  allay  cough  in 
phthisis,     and 
in  many  pain- 
ful affections. 
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Drag. 

Lobelia. 


Gubebs. 


Lobelia  iii£ata. 


Cnbeba  officinalie. 


Siramonium.  Batnra  strainomaiii. 


As  an  anti-spas- 
modic,  especi- 
ally in  astbma. 

Ab  an  expecto- 
rant in  chronic 
broDcbitiB,  and 
in  hay-fever, 
coryza,  etc. 

For  its  constitu- 
tional effect 
in  cases  of 
phthisis. 

In  cases  of  astbma, 
to  relievo  the 
ilyspnoefl. 


"  British  herb  tobacco "  consists  chiefly  of  the  leaves  of 
coltsfoot  {tussilago  farfara),  a  native  plant,  found  growing 
in  profusion  in  all  parts  of  the  country* 

8ome  of  these  drugs  are  commonly  smoked  in  a  pipe, 
and  others  are  more  conveniently  smoked  in  the  form  of 
R  cigarette.  The  opium-pipe  is  quite  different  in  shape 
from  the  pipe  used  for  smoking  tobacco,  the  bowl  being 
in  the  middle  of  the  stem, 

Br*  Reginald  Thompson  advocates  the  use  of  various 
forms  of  cigarettes  not  only  for  allaying  the  irritative 
cough  of  the  early  stages  of  consumption,  but  for  the 
relief  of  the  dyspnoea  of  asthma,  and  bronchitis.  The 
rettes   are  made   by  dipping   sheets   of  thin   Swedish 

per  in  preparations  of  the  drugs.     The  following  is  Dr. 

ginald  Thompson's  formula,  the  quantity  su^ciug  to 
make  sixty-four  cigarettea: — 


^-jcelic 
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Tlnotore  of  tobacco 
Tincture  of  couium 
Tincture  of  lobelia 
Tinctnre  of  cannabis  indica 
Extract  of  opium 
Extract  of  stramonium    . . . 

Oil  of  anise  

Nitrate  of  potassium 
Rectified  spirit 


.  lOdrs. 
.     2drs. 
.     2drs. 
.  32  mins. 
.     1  gr. 
.     2grs. 

8  mins. 
.  16  grs. 
to  2^ozs. 


The  formula,  which,  it  must  be  admitted,  is  somewhat 
complicated,  was  arriyed  at,  we  are  told,  by  repeated  ex- 
periments leading  step  by  step  to  the  addition  of  some 
efifectiYe  remedy,  and  to  the  elimination  of  less  effectual 
drugs. 

Fuming  inhalations  which  give  off  a  good  deal  of  smoke 
are  used  in  the  treatment  of  asthma  and  in  sleeplessness. 
They  usually  take  the  form  of  nitre  paper.  Nitre  papers 
are  made  from  blotting-paper — the  white  is  the  best,  as 
it  is  made  from  white  rags.  The  paper  is  cut  into  squares 
of  any  conyenient  size — say  six  inches  by  six — and  dipped 
into  a  hot  saturated  solution  of  nitrate  of  potassium,  and 
allowed  to  dry  either  in  the  sun  or  in  &ont  of  the  fire. 
Their  composition  can  be  altered  in  yarious  ways.  For 
example,  the  solution  may  contain  in  addition  to  the  nitre, 
chlorate  of  potash  with  or  without  iodide  of  potassium, 
and  the  papers  when  dry  may  be  sprinkled  oyer  with 
Friar's  balsam,  or  spirit  of  camphor,  or  tincture  of 
Bumbul.  Some  people  recommend  that  a  small  piece  of 
the  paper  should  be  burnt  in  a  tumbler  and  the  fumes 
inhaled;  but  a  better  plan  is  to  set  fire  to  a  large  piece 
of  paper  in  the  coal-scuttle,  or  on  a  fire-shoyel,  and  fill 
the  room  with  the  smoka 

The  inhalation  of  oxygen  from  a  bag  connected  with 
a  cylinder  of   compressed    gas  is  useful   in  pneumonia, 
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pbtbisis,  clironio  bronchitis,  and  possibly  in  certain  gontj 
conditions.  Compressed  air  baa  been  employed  in  the 
treatment  of  emphyscmaj  and  other  gosos  are  from  time 
to  time  naed  in  special  oases. 

These,  then,  are  the  principal  channels  and  methods  by 
which  drags  may  be  introduced  to  the  system.  There 
are  other  methods,  but  they  are  of  lees  importance,  and 
are  nsnally  employed  for  the  prodnction  of  a  local  effect. 
Drops  for  the  eye — atropine  or  homatropine — might  pro- 
dnee  a  constitutional  effect.  Urethral  injections  are  familiar 
to  every  one,  and  urethral  bougies  ai'e  in  common  use. 
Bougies  of  iodoform,  belladonna,  and  sulphate  of  zinc 
are  OJsed  in  coryza,  nasal  polypus,  and  allied  affections. 
Morphine  snppositories  are  introduced  into  the  vagina  after 
labour,  and  perchloride  of  iron  is  sometimes  injected  into 
the  uterus  to  arrest  hemorrhage  ;  but  these  are  not  ordinary 
methods  for  the  administration  of  medicines.  Drugs  are 
sometimes  applied  locally,  in  the  form  of  gases  or  vapours. 
For  example,  a  few  drops  of  chloroform  placed  on  the  hand 
and  hold  in  front  of  the  eye  will  give  relief  in  cases  of 
photophobia.  Dr,  George  Stoker's  treatment  of  ulcers  by 
the  local  application  of  oxygen  gas  may  be  montionod. 

ACTIVE  PRINCIPLES. 

A  great  number  of  medicinal  plants  contain  active  prin- 
cdplos.    Some  of  them  are  alkaloids  and  some  are  not* 

Alkaloids — the  name  is  derived  from  alkali  and  et^o?  "  a 
lUceness " — are  for  the  most  part  formed  in  the  tissues  of 
plants  or  animals.     A  few  are  prepared  synthetically. 

Alkaloids  are  analogues  of  ammonia.  They  are  in  reality 
ammonia  in  which  one,  or  perhaps  more,  of  the  atoms  of 
hydrogen  is  replaced  by  a  radicle. 

Alkabjids  iiHiially  contain  nitrogen,  carlxm^and  hydrogen. 
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These  are  chemically  amides.    In  a  few  alkaloids  there  is  do 
oxygen.     These  are  chemically  aminos. 

Alkaloids  are^  as  a  rule,  soliil ;  but  when  they  contain  no 
oxygen  they  are  oily  licjuids. 

As  examples  of  solid  alknloids  we  may  mention  morphine, 
quioine,  atropine,  Btrychiiine,  and  apomorphine. 

The  principal  liquid  alkaloids  are  nicotine,  coniine,  pile- 
carpin,  and  jaboriuo. 

Alkaloids,  with  the  exception  of  codeine  and  hmcine,  are 
insolahlo  in  water.     They  all  dissolve  in  alcohol. 

Alkaloids  have  an  alkaline  reaction^  and  readily  combine 
with  acids  to  form  salts,  which  are  readily  soluble  in 
water. 

Most  alkaloids  have  a  powerful  physiological  action. 

As  regards  nomenclature,  the  distinctive  mark  of  an 
loid  is  the  termination  **  ino,"  for  example,  morphine  and 
quinine. 

Vegetable  alkaloids  are  precipitated  from  solutions  by 
certain  reagents  which  are  known  as  alkaloidal  group 
reagents.     These  are:— 

!♦  Wagner's  reagent,  prepared  by  dissolving  iodine  in  a 
solution  of  iodide  of  potassium. 

2.  Sonnenshein's  reagent,  prepared  by  dissolving  phospho- 
molybdate  of  sodium  in  ten  times  its  weight  of  water  and 
adding  one-tenth  of  its  volume  of  strong  nitric  acid, 

3.  Mayer's  reagent,  made  by  adding  a  solution  of 
Slum  iodide  to  a  solution  of  mercuric  chloride  until  tho 
precipitate,  at  first  thrown  down,  is  redissolved  in  the  o» 

■  of  potassium  iodide. 

K  4.  Scheibler's  reagent,  which  is  phosphotungstic  acid. 

H  Bomo  of  the  alkaloids  are  precipituted  by  all  these  reagents, 

■  others  by  one  or  more  of  them. 

■  During  the  process  of  decomposition  of  animal  matto» 
I        alkaloids  are  formed  which  are  known  by  tlio  gonurio  titltt 
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of  "  ptomaines.**     They  cloeely  resemble  vegetable  alkaloitU 

— atropine,  morphine,  ami  codeine,  for  example — not  only 

chemical   characters,   bnt  in   phyBiological    proportios, 

hey  are  commonly  produced  in  animal  Bubsfcanecs  exposed 

to  the  nir,  after  having  been  for  some  time  exclmlcd  from  it, 

They  are  fonnd  in  corpses  which  have  been  cjthumod,  ami 

Iso  in  potted  meats  and  tinned  foods  only  partly  consumed 

e  day  they  are  opened. 

As  far  back  as  1822  Gaspard  and  Hick  extracted  a  toxic 

principle  from  corpses.     In  1860  my  eolleaguo,  Dr.  Dnpre, 

found  an  alkaloidal  principle  resernhling,  in  many  of  its 

properties,  quinine,  in  the  liver.      In  18158  Bergman  and 

Schmiedeberg  obtained   from   putrid   beor  the  nitrogenous 

crystalline   substance   now  known   as   sepsine.      Oretanine 

discovered  in  urino  by  Liebig  and  Pottenkofer.     Luff 

vefl  a  list  of  the  principal  ptomaines  which   have   been 

tractod  from  putrefying  animal  matters  and  submitted  to 

nltiuittte  analysis.    From  putrefying  horseflesh  and  mackerel 

we  get  col  Iodine  (C^HuN),  parroline  (Cj.HjjN ),  and  hydro- 

llodino  (Ci,,Hjr,N).    From  human  corpses  we  get  potrosine 

CiHi^Nj),  neuridine  (Q^Hi^N.,),  cadaverine  (C^^HirtNj),  neurine 

;C,n„NO),  and  choline  (C,Hi,NO),    Gaduine  (C,H,,NO,)  is 

ibtained   from   putrid   codfish,  creatinine  (CjH^N^O)  from 

e,  aarkine   (CfiH^NjO)  from   urine  and   flesh,  carnine 

CrHoNP,)  from  fresh  meat,  and  guanine  (C:,H,N.O)  from 

ano.     These  are  all  active  poisons,  and  it  is  not  at  all 

probable    that    in  n  few  years   they   will   be  used   as 

erapcutio  agents.     Instead  of  prescribing  calomel  or  com- 

und  rhubarb  pill  wo  shall  give  minute  doses  of  cadaverine 

or  sepsine. 

The  different  i>tomaines  have  given  rifl©  to  mftiiy  cafies 
of  poisoning,  somotimos  on  a  l&rge  scale.  In  smspeoted 
criminal  poiBoning,  when  an  alkaloid  is  detected  in  the 
exhumed  body,  the  common  defence  is  that  the  symptoms 
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obaQrvod  ai-e  due  to  cadaveric  nlkaloids  and  not  to  a 
vegetable  poison*  Dr.  SteveDson  was  croBS-^xamined  on 
those  linos  in  the  celebrated  Lanison  case,  tried  in  1882. 

Tlie  first  alkaloid  extracted  was  morphine.  Its  discovery 
is  dwo  to  Friedrich  Wilhclm  Adaiii  Sertilrncr,  an  apothecary 
of  Eimbeck  in  Hanover.  He  bad  been  engaged  for  eleven 
years  iu  a  study  of  the  chemical  compoRition  of  opium,  and 
in  1H16  ho  anuonnced  that  a  substance  which  he  had  dis- 
covered, in  addition  to  possessing  a  well-marked  alkaline 
reaction,  was  capable  of  uniting  with  acids  to  form  salts. 
lie  ovon  hazarded  the  conjecture  that  it  was  closely  allied 
to  ammonia.  His  observations  attracted  much  attention,  and 
many  of  the  hotter-known  toxic  and  medicinal  plants  were 
tiubmittod  to  chomical  analysis,  the  rctsult  being  the  dis- 
covery, within  sixteen  years  of  the  appearance  of  Sertiimer's 
work,  of  strychnine,  bnieinOj  qninine  and  cinchonino  by 
Pelkitior  and  hieaBBOciatc  Caventon,  of  narcotine  and  codeine 
by  Robiquet,  of  voratriuo  by  Meissner,  of  coniine  by  Giesecke, 
of  atropine  by  Meiii,  of  nicotine  by  Reimann  and  Posselt* 
and  of  acouitino  and  hyoscyamin©  by  Gcigor  and  IlGsse. 

It  is  by  no  means  an  easy  matter  to  extract  an  alkaloid 
from  a  plant,  and  it  is  not  particularly  easy  to  recognize  it 
whrn  it  is  obtainod.  If  it  is  an  alkaloid  or  alkaloidal  salt 
it  will,  wlioii  boated  to  redness,  completely  bum  away. 
Whon  mixed  with  caustic  soda  and  lime  and  heated  it  will 
'ovolvo  the  odour  of  ammonia.  A  solution  of  one  of  its 
floluble  salts  will  give  a  precipitate  with  tannic  acid,  picric 
aoid|  ohlorido  of  gold,  iodide  of  potassium  and  mercury,  and 
with  various  other  substances  which  arc  known  to  precipitate 
alkaloids.  Apart  from  its  chemical  reactions,  its  physiological 
properties  may  throw  some  light  on  the  subject.  Cai*G  must 
be  taken  not  to  mistake  a  salt  of  ammonium  for  a  salt  of  an 
alkaloid. 

It  is  well  known  that  several  go*called  alkaloids  are,  in 
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reality,  mixtttrea  of  otlior  alkaloids.  For  example,  daturmo 
is  a  mixture  of  atropine  and  ByoBCjomine.  Then,  again, 
AQ  alkaloid  which  has  been  obtained  from  diftorcnt  sources, 
and  investigated  by  diftereat  obeerrers,  may  bo  known  by 
two  or  more  different  names,  For  example,  duboisine  ia 
identical  with  hyoBcyamino;  and  pituri,  the  alkaloid  of 
Duhoivia  Hopwoodii,  is  identical  with  nicotine. 

Many  plants  contain  more  than  one  alkaloid.  It  i«ften 
happens  that  the  eecond  alkaloid  has  practically  the 
same  physiological  action  as  the  first,  hut  is  weaker — 
roorphine,  and  eodoino,  and  strychnine,  and  bmcine,  for 
example. 

Sometimes  the  two  alkaloids  contained  in  a  plant  are 
antagoniBiic  in  action.  For  example,  physostigma  contains 
physoatigmine  or  eserine  and  calabarine.  Physostigminc 
paralyzes  the  spinal  cord,  whilst  calabarine  acts  like  strych- 
nine and  stimulates  it.  lu  the  same  way,  jaborandi  contains 
two  alkaloids,  pilocarpine  which  produces  swoatiiig  and 
saliTation,  and  jaborine  which  acts  like  atropine  and  checks 
sweatiDg  and  dries  the  mouth.  In  some  cases  there  are  two 
pairs  of  alkaloids,  a  stronger  and  a  weaker  having  one 
action,  and  another  pair,  one  strong  and  the  other  weak, 
antagonistic  in  action  to  the  first  pair.  Some  alkaloids 
curiously  enough  always  ran  in  couples;  for  example, 
strychnine  and  brucine  are  always  found  together. 

That  one  alkaloid  can  bo  made  from  another  is  well 
known.     Morphine  and  apomorphine  are  a  case  in  point. 

It  is  well  known,  too,  that  by  altering  the  chemical  con- 
stitution of  an  alkaloid  its  physiological  action  can  bo 
completely  changed.  This  subject  is  discussed  in  detail  in 
the  section  on  physiological  action. 

The  following  is  a  list  of  the  twelve  most  poimlar 
alkaloids :  — 

I.  Morphine.' — The  chief  alkaloid  of  opium,  employed  in 
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tlie  form  of  the  aoetote  imd  bydroclilorate  to  mdnoe  sloop 
and  reliove  [»aiiL 

2.  Qaininc, — Used  in  the  form  of  eulpliato  as  a  tooio,  to 
relievo  the  paiu  of  uouralgia,  and  in  large  dose  as  an 
antipyretic. 

3.  Alropirie* — The  alkaloid  of  belladouna  and  some  allied 
piniite,  nsed  in  the  farm  of  snlphato  to  dilate  the  pupil  and 
check  secretions. 

4.  Stryclmlm:  —The  chief  alkaloid  of  nnx  vomica,  always 
fuimd  in  cunihinfttion  with  hrucinc,  a  nervine  tonic,  and  in 
toxic  doBcs  u  tetauiser. 

5.  Pilofarpine.^The  chief  alkaloid  of  jahorandi,  largely 
tifiod  to  induce  porspii'ation  and  salivation. 

6.  Aconitine, — The  active  principle  of  aconite,  used  ex- 
ternally aa  an  ointment  and  iutcrnally  in  doees  of  one  two- 
hnndrcd-and-a-forticth  of  a  grain  for  neuralgia. 

Apomnrjihint, — A  derivative  of  morphine,  given 
hypodermically  as  an  emetic  and  by  month  as  an 
©xjKKstorant. 

a  CW<ftV.— The  second  most  important  alkaloid  of 
%wiuitt»  all^®'^  '^^  Tiiorphino,  but  woaker,  and  given  in  doses 
Jfhjmbalf  to  two  grains, 

<L  rikf»o*'»V"*''*'^' — ^^^  known  as  eserine,  the  most  im- 
nlkaloiJ  ef  physostigma,  contrActs  the  pnpil,  and  in 
iiaralyzes  the  lower  extremities. 
-    lUfftV.—Tlie  active  principle  of  coffee,  osod  in  form 
A  diuretic,  and  to  cure  headache. 
„     ^The   active   priticiple    of  coca;    used   for 
MLpil,  ft"<^  '**  *  ^"*^'^^  anaesthetic  when  applied 

_The   alkaloid   of  henbane,   allied  in 
to  atropine,  and  used   for   maeh   the 


IfQti  alkaloid,  bnt  ia  a  mixture  of 
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ropiuo  ftnd  hyoacyamino.     Dnboisino,  th©  iictirG  priuciplo 

of  (luboisitt  myjporoidos,  is  idoaticftl  witli  hyoBcjamino  naU 

isomeric  with  atropine. 

I  The   following   alkaloids,    altliongli   intoreeting   from   ii 

pliyBiologicftl  point  of  view,  are  leBS  frecjnoatly  employed  as 

I       tLerapoQtic&l  agents  :^ 

^h  Ththaiite, — Ab  alkaloid  obtaiued  from  opium,  acts  as 
^Hi  tetaniser,  and  is  allied  in  action  to  stryclinino  and 
^Pbracinc. 

.  JJi-ucine, — An  alkaloid  obtained  from  nux  vomica,  hati  a 

idmilar  action  to  Btrychuins,  but  in  a  minor  degree. 

Apoeodetne. — An  alkuloid  obtained  from  morpbint)  or 
)(leiue,  baving  similar  actions  to  apomorpbiae,  but  less 
ironouncod. 

Cinchonme.—Aix  alkaloid  obtained  from  oinclioua,  ora- 
>loyed  in  the  form  of  finlpbate,  bas  much  the  same  properties 
as  q^uinine,  but  is  cheaper. 

Homatropine. — A  derivative  of  atropine,  dUates  the  pupils 
,ftnd  chocks  the  secretions. 

Gehemhu'. — ^Tbo  active  principlo  of  gelsemiiira,  used  in 
le  treatment  of  neuralgia^  ctipocially  of  the  fifth  nervo. 
JnlHjrine, — ^A   minor   alkaloid    obtained    from  jaboramli, 
itagonifltic  to  pilocarpine  and  allied  to  atropine. 
Colcfikine, — The  alkaloid  of  colohicum,  used  in  the  treat- 
lent  of  gont 
Virafrint*. — An  alkaloid  or  mixture  of  alkaloids  obtained 
from  the  aaagnca   officinalis,   aotivcly  poisonous,  and    not 
}Ueu  usedt  except  in  form  of  ointment  for  neuralgia  and 
rheumatism. 

Muscarine, — The  active  principle  of  poisonous  mush- 
rooms, used  in  physiological  oxperimonts  to  arrest  the  frog's 
heart. 

Cararinc. — The  alkaloid  of  curare,  used  to  paitilyze  the 
motor  nerves  in  tetanus  and  hydrophobia. 
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Omiim. — The  «ctiT6  priaciple  of  coninxU}  a  Tolatile  liquid 

Si^^ine, — A  licinid  alkaloid  obtained  from  tobaooo»  or- 
bibits  in  a  marked  degree  toxic  properties, 

ByfragiiH^, — Aa  alkaloid  obtained  from  lijdrasiis,  uBod 
ic  a  bopatto  gtimulaut. 

Emetine.— Au  alkaloid  obtained  from  ipocaouanbo. 

Hj^ae.— A  second  alkaloid  obtained  from  cooa. 

CbMarinr. — The  minor  alkaloid  of  calabar  bean,  is  a 
iBhtn^r  like  strycbnine,  and  is  antagonistic  to  physoetig* 

mine. 

Efftkrof^ltjnm; — An  alkaloid  obtained  from  casca  or 
vtfsy  bark*  It  has  a  digitalis  action,  and  prodnocs  con- 
pulsions  like  those  of  picrotoiin, 

Qparl^ne,—A  Yolatile  alkaloid  obtained  from  broom  topa, 
llg  action  is  iJentical  with  that  of  couiino,  and  it  paralyze 
iho  ends  of  the  motor  nerves  and  the  vagi. 

Olucofiides  or  Neutral  Principles  resemble  alkaloids  in 

haTing  »  powerful  physiological  action,  and  in  reprosenting 

the  toti^i*y  of  the  plants  from  which  they  are  dorivod. 

Tbe  characteristic  of  a  glncoBido  is  that,  when  heated  with 

dilute  mineral  acid  and  water,  it  yields  glucose  as  one  of 

.    p^nctfl  of  deoomposition.    The  other  product,  formod 

the  6a»i«  ^^™^'  diflters  in  cbarattor   from   the   original 

*         »3       Xbns  salicin,  when  boiled  with  dilute  salphoric 

^  ^r*Llite  BP  '^^  doxtro-glnoose  and  a  body  known  as 

^^^^^^tordfl  nomenclature^  it  may  bo  noted  that  the  names 
^^'^J^Qciplefie^*!  in  "i"^/'  »^d  not  in  «ine,"  as  in 


^dio 


of 


ftlksVoids. 


of  nentral  principles  in  aloin,  salicin, 


V    -Ankrotoxm. 
^^     il  iflkito  principles  coutaiued  in  digitalis  are 
%*  *     .  ..  it_  ^igitttlciHi  digitoniti,  and  dlgititi. 
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The  following  is  a  list  of  nentral  principles  whicli  are 
not  alkaloids : — 

Picrotoxin, — An  active  pHnciijlt)  ubtaiuod  from  cocculus 
indicas,  produces  epileptiform   coiiTulsiotifi    by  action    on 
icduUtt,  and  iu  doses  of  ono-sixtietb  of  a  grain  olieeks   the 
'night  sweating  of  phthists, 

Saiidn. — A  crystalliae  glncoside  obtained  from  various 
species  of  sftlix,  allied  in  action  to  salicylic  acid»  aud  used 
in  the  treatment  of  rhetinmtism. 

Sanionin. — A  orystallJiio  neutral  principle  obtained  from 
bnionica,  produces  yellow  vision,  aud  colours  the  urine 
^'bright  yellow,  used  for  the  expulsion  of  round  worms, 

Elaierin, — The  active  principle  of  elateriumj  a  powerful 
bydragogne  pargative. 

Saponin. — A  glucosido  obtained  from  quillaia  or  soap 
borkj  induces  sneezing,  aud  arrests  the  heart  in  diastole, 

Dlgltoxin^  Digiialeiny  Diffitaliih — ^Active  principles  derived 
from  digitalis,  in  small  doses  stimulate  the  actioQ  of  the 
heart,  and  in  large  do^es  arrest  it  in  diastole, 

Difjitoniti. — Also  obtained  from  digitalis,  allied  in  action 
to  saponiOf  and  antagonistic  to  digitoxin^  digltalei'n,  and 
digitatin. 

Stro^hanthin. — The  active  principle  of  stropbonthus  bis- 
It  has  a  digitalis  action^  and  is  one  of  the  most 
"active  poisons  with  which  wo  are  acquainted.     It  is  three 
hundred  times  as  strong  as  Merck's  digitaliu. 

Adonidin. — The  active  principle  of  adonis  vernalis,  belongs 

^Ifae  digitalis  group.  It  is  aliout  ten  times  as  active  as 
^pioxin. 

Convallamarin^ — ^Is  a  glucuside  obtained  from  oonvallaria, 
the  lily  of  the  valley,  and  it  has  a  digitalis  action. 

ConvaUarin* — Is    another  glucosido    obtained    from  con- 
^ball&ria.     It  has  no  action  on  the  heart,  and  is  a  purgative. 
^B    Alotn,  -A    crystalline    principle    obtained    from    aloes. 
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hiw  the  cliaractenBtic  bitter  tasie  of  the  i 
wlion  giyon  intcnially  in  doses  of  two  gmos 
purgative. 

Cannahin. — A  resinoid  subetftnce  representing  the  activity 
of  cannftbis  sativn. 

Jalaphu — Tbe  chief  constituent  of  the  resin  of  scammony. 

ConvohuUn, — The  chief  constituent  of  the  redn  of 
jiilnp. 

Ergo! in  is  not  an  active  principle,  bnt  is  a  purified 
extract  of  ergot.  Chrysarobin  is  a  mij^tnre  containing 
chrjsarohin,  chroeophanic  acid,  and  other  substances. 

In  addition,  we  have  a  nmuber  of  so-called  active  prin- 
oipluK,  ubteh  arc  in  reatitj  nsiiioida  made  by  adding  a 
ooiicontrated  flnid  extract  of  |h^  drug  to  a  large  quantity 
of  wator.  To  tills  group  WkhBg  baptisin,  cimicifngin, 
f'tuiiiyiDtri^  gclseniint  KiiiwimiiW^  helonin,  hydrastiD,  phyto* 
l)v*'i'iii«  sangiiinarin,  tB 


THE  STUDY   OP  MATIBIA   MEDICA. 

\hm%  Mtttdents  get  np  their  Materia  Medica  by  learning 

^a^jbt  out  of  a  text-book.     Treated  in  this  way  it  is  not 

uiV  luHUis  an   inviting   subject,  and  a  student   poring 

t^  lUUinb  iliarmacopcnia  is  not  a  picture  nf  contont- 

L 

i^M    K.^tl4^r  plan   is   to   discard    the   book  and   work 
M»tiH  themselves,     A    description  from  actual 
i«4ikuu   km  always  more  to   the  point  than  a  formal 
u 

M  ^ha  ocmto  up  for  examination  often  make  use 
^V«^^  viUli«tUt  nndtrptftiidiDg  very  clearly  whnt  thoy 
Hiuslifliiruia  at  *' t tllorcsccnco,"  "deliquescence,"  and 
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"  fluoroaconoe,"  are  scAtterod  about  in  rcckleBB  profusion 
and  without  any  particular  regard  for  tlie  const) quences,  A 
student  on  one  occasion  etatod  that  bicarlionate  of  soda  was 
"  eiHorescent,"  and  on  being  aakod  to  explain  tbe  word  gavo 
tho  botanical  definition  evidently  without  r^cogniziog  tbe 
fact  that  it  was  hardly  appropriate. 

The  real  way  to  sttidy  materia  medioa  is  to  take  a  speci- 
men and  describe  it  in  your  own  fashion. 

K  General  Appearance,— In  the  fii-Ht  place  you  note  its 
appearance.  It  may  be  liquid,  like  bromine^  or  chloroform. 
or  ether,  or  cod  liver  oil,  or  it  may  be  solid.  If  it  is  sidid 
it  may  be  in  masses,  like  bark,  or  it  may  he  in  crystals,  like 
sulphate  of  potassium.  The  shape  of  the  masses  or  crystals 
should  be  described.  If  it  is  a  powder  it  maybe  amorphous, 
like  carbonate  of  bismuth,  or  crystalline,  like  snlphsUo  <pf 
qnioine. 

2.  Colour. — Next  its  colour  should  bo  noted.  It  may  bo 
black,  like  charcoal,  yellow,  like  sublimod  sulphnr,  rod^  like 
tbe  poriodide  of  mercury,  or  grey,  like  grey  powder. 

3,  Weight. — Then  its  weight  ehouM  be  noted.  It  may 
be  heavy,  like  litharge  or  the  salts  of  mercury,  or  it  may 
be  light,  like  magnesia  or  cotton  wool, 

4.  Odour. — Next  its  odour  is  of  importance.  Smells  arc 
difficult  to  describe,  but  there  are  certain  terms  which  are 
pretty  generally  recognized.  Thus  we  say  that  bromine 
has  a  disagreeable  acrid  odour,  ammonia  has  a  pungent 
odour,  alcohol  a  spirituous  odour,  sweet  spirits  of  nitre  a 
fruity  odour,  nitrite  of  amyl  an  odour  like  jargonelle  pears, 
and  so  on.  There  are  a  gcwd  many  drugs  which  can  bo 
reiidily  recognized  by  the  smell  alone,  ammonia,  acetic  acid, 
pmssio  acid,  chloroform,  ether,  bromine,  iodoform,  carlwlic 
acid,  creasote,  musk,  sumbul,  and  a  host  of  others. 

5,  Taste. — Then  the  <aste  has  to  be  described,  A  sub- 
Btauce  may  be  sweet,  like  sugar  or  extract  of  malt,  or  it  may 
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be  acid,  like  hydroohloric  acid  or  vinegar,  or  it  may  be 
alkaline,  like  carbonate  of  potassium,  or  bitter,  like  sulphate 
of  quinine  or  colocynth,  or  acrid,  like  liquor  potassse,  or 
saline,  like  common  salt  or  saltpetre  or  sal-ammoniac,  or 
pungent,  like  mustard  or  Horseradish  or  capsicum  or  pepper- 
mint, or  it  may  be  astringent,  like  catechu  or  kino,  or  it 
may  be  aromatic,  like  cinnamon,  or  it  may  be  styptic,  like 
perchloride  of  iron,  metallic,  like  perchloride  of  mercury, 
and  so  on.  These  are  not  nearly  all  the  terms  used  in 
describing  the  different  varieties  of  taste;  there  are  a 
great  many  more.  Sometimes  combinations  of  terms  are 
employed,  thus,  permanganate  of  potassium  is  said  to 
have  a  taste  which  is  ''sweet,  astringent,  and  somewhat 
mawkish." 

6.  Aflnity  for  Water.— Next  to  taste  comes  affinity  for 
water,  and  this,  in  many  cases,  is  a  matter  of  considerable 
importance.  Some  drugs  take  up  water  readily,  and  if 
exposed  to  the  air  for  even  a  short  time  become  "  deli- 
quescent" A  good  example  of  this  is  afforded  by  acetate 
of  potassium.  If  exposed  to  the  air  it  liquifies  so  that  it  is 
usually  kept  in  tightly  stoppered  bottles.  Other  drugs  are 
*'  efflorescent ; "  that  is,  they  part  with  their  water  of 
crystallization  and  become  white  and  powdery  on  the  sur- 
face. This  is  seen  in  the  case  of  carbonate  of  sodium  and 
other  salts. 

7.  Effect  of  Heat. — The  effect  of  heat  on  the  specimen  is 
worth  noting.  Some  drugs  burn  readily,  as,  for  example, 
phosphorus,  which  unless  kept  in  water  is  apt  to  catch  fire 
spontaneously ;  and  the  hypophosphites  of  lime  and  sodium. 
Others  are  volatilized  by  heat,  as,  for  example,  iodine, 
which  gives  off  violet  fumes  when  exposed  to  sunlight. 
Others  remain  fixed  and  unaltered,  like  charcoal ;  and  others, 
again,  are  fusible,  like  sulphur. 

8.  Chemical  Tests. — In  many  cases  it  is  desirable  to  test 
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the  drag  with  reagentB.     Tests  would  Ui  applied  in  th&  cose 
of  a  salt  first  fur  tbo  base  and  then  for  tlio  acid. 


PHABMACOLOGICAL  INVESTIGATION. 


An  attempt  will  bo  mode  in  this  aection  to  give  some 
kind  of  A  rough  idea  of  the  general  lines  followed  by  the 
phomuioologiBt  in  invoetigating  the  action  of  an  unknown 
drng. 

There  are  two  motbodfl — the  clinical  and  the  physio- 
logical—by which  the  actions  of  medicinal  and  other  agents 
can  be  invegtigated.  By  the  clinical  method  obserYations 
ore  made  on  men  and  animals  in  a  state  of  disease  with  a 
yiew  to  cur©  the  diseased  condition,  whereas  by  the  physio- 
logicftl  method  experiments  are  made  on  healthy  animals 
with  the  view  of  determining  tho  action  of  the  modifying 
agent  on  a  body  not  rendered  abnormal  by  the  incidence  of 
disease.  The  clinical  method  is  as  old  as  medic-ine  itself, 
bnt  physiological  investigation  is  of  comparatively  recent 
date  and  has  become  necessaiy  from  tho  limitations  of 
clinical  observations.  Every  experiment  with  a  dmg  on  a 
healthy  organism  is  merely  auxiliary  to  its  employment  in 
the  cnre  of  disease  and  for  the  alleviation  of  suffering. 

As  a  rule  tho  uninvestigated  crude  drug  is  sent  to 
England  by  some  traveller  or  explorer,  or  possibly  by  a 
doctor  practising  in  some  tropical  district,  The  consign- 
ment is  usually  accompanied  by  a  statement  or  memorandum 
giving  the  native  name  or  names  of  the  drug  and  a  brief 
description  of  the  mode  in  which  it  is  employed.  It  may 
be  stated,  for  example,  that  the  drug  is  prepared  by  tho 
priests  or  by  the  chiefs  of  the  tribe,  and  used  as  an  arrow- 
poison;  or  there  may  be  a  statement  to  the  effect  that  it 
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is  employed  as  an  ordeal  poison  for  the  detection  of  crime ; 
or  possibly  we  may  be  told  that  the  leaves  are  made  into 
a  tea,  and  that  when  administered  in  cases  of  snake-bite  or 
fever  it  producee  profuBc  perspiration  or  perspiration  and 
salivation.  Sometimes  the  rough  effect  of  tho  drag  on 
animals  has  been  noted,  and  we  are  told  that  when  birds 
©at  the  hcrries  tboy  drop  down  dead,  whilst  cattle  grazing 
in  the  fields  where  the  plant  grows  become  paralyzed. 
Sometimes  attention  is  directed  to  a  drug  by  cascR  of 
poisoning.  For  example,  a  consignment  of  beans  is  brought 
from  Africa,  and  there  being  no  known  use  for  them  they 
are  cast  on  the  quay,  where  they  attract  the  attention  of 
a  crowd  of  schoolboys,  who  eat  thorn  and  are  taken  to  a 
hospital,  where  certain  symptoms  are  noticed  and  recorded 
for  publication.  Sometimes  something  more  specific  is 
asserted^  and  wo  are  told  that  the  dmg  is  a  positive  remedy 
for  consumption  or  cancer.  These  are  examples  of  the  kind 
of  history  wo  get  with  samples  of  new  drugs. 

The  first  step  is  to  endeavour  to  ascertain  the  botanical 
origin  of  the  plant.  Even  if  the  genus  and  species  cannot 
be  determined  the  natural  order  will  present  no  difficulty, 
and  may  afford  a  useful  clue.  For  example,  if  tho  drag 
belongs  to  the  atropaoerc  or  to  the  logoniaoeao  we  know  pretty 
well  what  to  expect. 

The  neit  step  is  to  make  the  plant  into  a  tincture  or 
fluid  extract.  Wo  first  make  a  preparation  of  the  whole 
drug,  and  then  of  the  leaves  and  root  separately,  Tho 
pharmacologist  then  tries  it  on  himself,  commencing  with 
a  very  small  dose  and  day  by  day  increasing  it  until  some 
.definite  symptom  is  noticed.  Tho  symptoms  are  carefnlly 
recorded,  and  if  they  are  severe  tho  pharmacologist  or  his 
fellow  workers  will  have  au  opportunity  of  trying  various 
antidotes.  Should  the  drug  kill  tho  pliarmacnlogist  tht? 
post-mortem  apiJcarances  will  be  noted.    If  no  action  n^sults 
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from  a  large  dose  the  drug  is  presumably  inert,  and  the 
mvestig&tion  oomeg  to  an  ond. 

In  the  eYont  of  the  syuiptutug  indiciiting  an  active  drug 
an  attempt  will  be  made  to  extract  an  alkaloid  or  active 
principle.  Probably  tlio  alkaloid  will  yield  sails  goluble  in 
water,  and  this  solution  in  varions  strengths  ir  used  in 
subsequent  investigations, 

Tlio  pharmacologist  dropg  some  of  the  soltition  into  his 
eye  and  notes  the  effect  on  the  pupil.  It  may  dilate  it  or  it 
may  contract  it,  or  it  may  produce  antesthcsia  or  ink^nso 
inflammation. 

When  the  investigator  has  recovered  from  the  effects  of 
this  observation  he  proceeds  to  inject  himself  hypodernii- 
cally  mth  various  doses  of  the  alkaloid,  again  noting  the 
symptoms. 

After  this  he  feels  justified  in  giving  a  frog  a  email 
injection  hypodermically,  with  the  view  of  ascertaining  tho 
general  effect  on  the  animal. 

Subsequently  bo  piths  a  frog,  and  after  opening  tho  peri- 
cardium, applies  a  few  drops  of  the  solution  to  the  heart, 
noting  whether  it  produces  any  irregularity  in  tho  ventricular 
contraction  and,  if  the  heart  ceases  to  beat,  whether  it  is 
arrested  in  systole  or  in  diastole.  The  effect  of  other  drags 
in  restoring  its  action  is  observed,  and  the  influence  of  the 
drug  in  antagonizing  the  effect  of  mnscarine  on  the  heart 
is  investigated. 

These  preliminary  experiments  will  throw  some  light  on 
the  general  action  of  tho  drug,  and  a  good  idea  will  he 
lormed  as  to  the  class  of  remedies  to  which  it  belongs  and 
IIS  to  the  system  on  which  it  primarily  acts.  Afttr  this  the 
investigation  will  bninch  off  in  various  diroclione,  according 
to  the  indications  obtained.  It  need  hardly  be  said  that 
even  the  simplest  eiporimcuts  of  this  kind  cannot  be  carried 
out  by  unskilled  observers.     It  requires  exx>erience,  it  takes 
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up  a  great  deal  of  time,  it  involYee  a  oonsiiiorable  expenditure 
of  money,  and  the  only  reward  ib  unlimitod  abuse. 

The  organs  of  cold-Llooded  vertebratog,  especially  the 
frog,  are  best  adapted  for  pbarmacological  inTestigatiOD, 
because  tbey^  ef|iia!ly  witb  those  of  mammals,  are  susceptible 
to  tbe  action  of  poisons,  and  may  be  isolated  from  tb©  rest 
of  tbe  body  witbout  impairment  of  function.  For  example, 
experiments  may  be  made  on  the  isolated  bcart  of  the  frog 
or  on  nerve-muscle  preparations.  Again,  by  tying  blood- 
vessels the  action  of  tbe  drag  may  be  confined  to  one 
particular  extremity,  or,  on  tlio  other  band,  that  particular 
limb  naay  aloDo  be  exempt  from  the  action  of  the  poison. 
There  are  certain  peculiarities  in  frogs  which  have  to  be 
carefully  studied.  There  are  various  specios,  and  at  differeni 
seasons  of  the  year  different  effects  may  be  induced- 

Observationa  on  ciliary  motion  are  amongst  the  eimpleet 
witb  which  we  have  to  deal.  A  frog  after  being  pithed  is 
placed  on  its  back  and  the  lower  jaw  removed,  so  as  to 
render  readily  accessible  the  mucous  membrane  covering 
the  palate  and  the  upjier  part  of  the  pharynx,  parts  which 
are  abundantly  covered  with  ciliated  epithelium.  A  fragment 
of  sealing-wax  not  bigger  than  a  pin's  head  is  attached  to 
an  ultimate  fibre  of  silk  and  suspended  in  such  a  manner 
that  it  only  just  comes  in  contact  with  tbe  ciliated  mucous 
membrane,  tbe  greater  part  of  its  weight  being  supported 
by  the  thread.  Tbe  cilia  acting  on  the  sealing-wax  casse 
it  to  move  gradually  downwards  towards  the  lower  part 
of  the  pharynx.  Two  pins  are  then  fixed  in  tbe  miiuons 
membrane  about  an  inch  apart,  and  the  time  taken  by  the 
float  to  traverse  the  distance  l>ctween  them  is  noted  by  it 
metronome  l>eating  seconds.  Undue  evaporation  is  prevented 
by  flurrounding  the  animal  with  moist  blotting-paper,  and 
iho  mucous  membrane  itself  is  wetted  at  fixed  intervals  with 
ft  defiiuito  tpantity  of  normal  saline.     When  the  average 


I 


PHARMACOLOGY   AND   THERAPECTTICS. 


85 


lime  taken  to  nm  the  conrse  bas  been  determined  with 
sufficient  accuracy,  tbc  drug  dissolved  itx  tbe  ealino  solution 
is  applied  and  the  effects  are  noted.  In  an  observation  witb 
pilocarpine  tbe  normal  duration  of  tbe  transit  was  found  to 
be  G4  seconds.  The  average  of  observationfi  taken  every 
five  minutes  during  tbe  first  f[imrter  of  an  hour  after  tbe 
application  of  tlie  drug  was  79  seconds,  in  the  next  quarter 
104  seconds,  and  in  tbe  next  180  seconds.  On  washing 
away  the  drug  with  normal  saline  the  rate  improved  in 
twenty-five  minutes  from  600  to  155  seconds*  This  is  a 
very  simple  form  of  experimentation,  but  is  neeful  for  class 
demonstration  when  no  apparatus  is  available. 

The  action  of  drugs  on  the  voluntary  muscles  of  cold- 
blooded animals  can  be  investigated  in  various  ways.  It  is 
not,  as  a  rule,  a  good  plan  to  apply  the  drug  directly  to  the 
muscle  substance  or  to  immerse  tbe  muscle  in  a  solution  of 
the  drug,  for  nearly  all  solvents,  even  *'  normal  saline,"  exert 
some  iufluence  on  the  muscle  atructure.  If,  however,  tbe 
drug  is  a  gas,  or  can  be  obtained  in  the  form  of  a  vapour, 
the  mode  of  procedure  is  simple,  and  it  ia  easy  onongb  to 
improvise  an  apparatus.  A  wide-mouth  bottle  ia  furnished 
witb  a  tightly  fitting  cork  perforated  so  as  to  admit  two 
glass  tubes,  one  of  which  for  pumping  in  the  gas  dips  under 
a  layer  of  water  at  the  bottom  of  the  bottle,  the  other  for 
the  escape  of  the  gas  being  shorter.  A  fine  wire  passing 
through  the  cork  supports  one  0||d  of  the  muscle  by  the 
tendon  or  bono  and  serves  as  one  electrodot  whilst  a  fine 
spiral  wire  attached  to  the  other  extremity  of  tbe  muscle, 
and  also  passing  through  the  cork,  serves  as  the  other 
electrode.  As  the  gas  acta  only  on  the  superficial  fibres  of 
the  muscle,  a  long  thin  muBcle,  such  as  tbe  sartorius  of  the 
frog,  is  selected.  The  object  of  passing  tbe  gas  through 
the  water  at  the  bottom  of  tho  bottle  is  to  keep  the  air 
iud  prevent  the  muscle  from  drying.    In  tbe  majority 
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of  cM68j  howerer,  iliifi  metliod  is  not  ayailablo,  and  tlie  drug 
ifl   administered  to   the   frog  hypodermicallj.     WLoa   the 
poison  has  had  sufficient  time  to  act,  the  animal  i&  pithed 
imd  the  muscle  with  its  motor  nerve  is  excised  fur  investi- 
gation.    The  results  will  of  course  have  to  be  chocked  by 
an  investigation  of  the  condition  of  an  nnpoisoned  muscle 
taken  from  the  same  animal.     This  presents  no  difficulty, 
for   when  the    gastrocnemius    with   the    Bciatic    nerve  is 
selected  the  corresponding  structures  of  the  opposite  limb] 
can  be  protected,  prior  to  the  administration  of  the  poison, 
by  ligature  of  the  common  iliac  or  the  femoral  artery  on 
that   side.     There   is,  however,   a  fallacy  to  be  guarded 
against  in  this  experiment,  for  some  substances,  the  potash^ 
salts  for  example,  arc  capable  of  becoming  diffused  throngl 
tissues  shut  off  from  the  circulation  almost  as  rapidly 
when  the  blood  supply  has  not  been  interfered  with.     When 
ligature  of  the  femoral  artery  produces  no  modification  in 
the  condition  of  the  muscle  as  compared  with  the  poisoned 
muscle  on  the  other  side,  the  tissues  which  are  supposed  ta 
be  protected  must  be  tested  for  the  prosoucc  of  the  drug  to  I 
make  sure  that  there  has  been  no  diffusion. 

The  action  of  drugs  on  the  motor  nerve  is  of  importance 
only   with   regard  to  their   power  of  transmitting  motor^i 
impulses  to  the  muscles  in  which  they  terminate,  and  the 
game   methods  of   investigation   are   employed   as   in    tho 
latter  case. 

To  dotormiue  the  local  seosory  action  of  a  drug  tho 
method  introduced  by  Dr.  Thos,  J.  Mays  of  Philadelphia 
may  bo  adopted.  Five  or  six  drops  of  a  one  or  two  per  conW 
solution  of  the  drug  should  be  dropped,  either  from  a 
dri>pper  or  from  a  hypodermic  syi-lugo,  into  one  nostril  of 
a  frog  at  intervals  of  from  three  to  five  minutes,  tho  nasal 
reflex  being  tested  by  introducing  tbo  end  of  n  very  fine 
wire  into  the  nostril  under  the  influence  of  tho  drug,  and 
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also  into  the  nostril  on  tbe  opposite  side,  As  soon  as  the 
wire  comes  in  contact  witlx  the  inner  surface  of  tbe  untreated 
noEtril  the  frog  will  make  an  cffart  to  briiBh  away  the 
irritant  with  tbe  front  foot,  whilst  after  the  instillation  of 
a  drug  having  anassthetio  properties  tbe  reflex  action  on 
that  side  is  abolished.  In  this  way  it  has  been  shown  tbe 
brncine,  curarinc,  Lydrastine,  and  many  other  drugs^  possess 
local  ananstbctic  properties. 

The  action  of  drugs  on  the  frog's  heart  may  be  determined 
by  observations  on  that  organ  in  situ,  the  pericardium  having 
been  previously  slit  open.  The  movements  may  be  recorded 
gruphically  by  means  of  tbe  Frog  Heart  Lever,  a  simple  rod 
of  light  wood  balanced  on  knife  edgea  set  in  steel  supportH. 
Observations  may  also  be  made  on  the  extirpated  heart,  and 
if  care  is  taken  in  cutting  throngb  tbe  cardiac  vessels,  not 
to  injure  tbe  sinus  venosuB,  tbe  heart  will  continue  beating 
in  a  watch-glass  containing  normal  saline  solution  for  many 
hours.  For  supplying  an  artificial  cii'culating  fluid  to  tbe 
interior  of  a  frog's  heart  ii  Kronecker*s  perfusion  cannula 
may  be  employed,  and  this,  if  adapted  to  a  Koy's  tonometer, 
will  record  changes  in  the  volume  of  the  ventricle  or 
anricles.  Tbe  "circulating  fluid"  is  made  as  follows:— 
Take  99  cc*  of  0*6  per  cent  chloride  of  sodium  solution, 
saturate  it  with  phosphate  of  lime,  and  add  1  cc.  of  a 
1  per  cent,  solution  of  chloride  of  potassium. 

Satisfactory  results,  both  as  to  the  rapidity  of  tbe  heart's 
pulsationH  and  its  relution  to  various  couditinus  of  the 
vascular  system,  may  be  obtained  in  warm-blooded  aoiraals 
by  the  Marey  or  Pond  sphyraograpb  applied  over  an  artery, 
by  the  cardiograph  over  the  cardiac  impulse,  or  by  tbe 
Ludwig  or  Fick  manometer,  connected  with  an  artery  and 
registering  the  oscillations  of  the  blood  pressure.  The  best 
fonn  of  cardiograph  is  that  of  Marey  and  Chauvcau  as 
modiiied  by  Bordou-Sanderson. 
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TIw  ■ctioo  of  dngn  ftud 
if  be  invefti^Ued  by  mmns  of  the 
lilar  snstrutneDto.  We  take  Boy's  rend 
0»iiti|iltT.  Thti  kidticj  ifi  enclofied  in  a  meUl  box  fiUeid  witli 
wunii  oil,  tlin  box  boing  so  constructed  that  110  oil  eaii  leak 
out,  whilnt  tliif  Hti'ueiQroB  at  tbc  bilos  of  the 
ilVJiiriiHml;^  jiitHUKMl  on,  tho  vossels  tu^ter  and 
QM^iMiy  iMMliMWtl*  This  is  effected  by  tbe 
Muf  wiMit  tt  two  ikTOoiaoly  Bimikr  parts,  esek  Uf  hanm^ 
^  ipW^  ^  firtHMItttlll  q)|»llsd  to  it  in  encb  a  manDer  tbut 
IW  «fi|iM^  WtKii»  llw  ttM&braiie  and  the  wall  of  the  ooeo- 
m^*¥i^^mk  \m  MWA  vitk  oil  The  membrane  beiiig  iexiklab 
a|^|4Wa  <la»iif  mmmJbdy  to  tbo  kidney  so  that  that  oxgan 
is  pwi^i^ly  in  Hh^  sania  |Joaitiu>ti  as  the  heart  enclosed  In 
the  ]H^ricarvUum  fiiU  of  Buid.  Tho  heart  corresponds  to  tbe 
kidikvy,  aud  lbs  Yisosral  U^^r  of  the  poricarditim  to  tli6 
doHcato  moinbra&o  of  tbo  oooomoter,  the  pericardial  aae 
fiutliug  its  otiuivalcnt  in  the  onoomoter  and  the  pericardial 
fluid  in  tho  oil  lilliu^  i\w  iuslriuuout.  If  the  oil  in  Ibe 
oncometer  is  [>laced  in  «>umiiinniciitiou  with  a  recording 
ktns,  we  baTe  an  oncograph  by  which  any  ex])an8ion 
tht  kidney  can  bo  roootded  in  tho  nsnal  manner.  If  ws 
simultaneously  tbo  genenil  blood  pressure,  the  ex- 
ff^MiiM  and  oontractioti  i^f  the  kidney,  and  the  excretion  of 
we  have  thn  moans  of  dotermining  the  action  uf 
')l!*l^  <v  agent  in  a  veiy  oomplate  manner. 

•  V  many  di^'oront  kinds  of  ouooniotorB,  such,  for 

A  iW  hcart-ouoometer.     The  appanitne  is  readily 

v  «»  lo  adapt  it  for  obsorTatiout}  on  the  spleen 

or  on  tho  foot  of  a  dog,  cat  or  rabbit, 

^li4iA«M«tcr  (oyKuf,  volume)  was  intrtKluced  by 

«>f  an  arraugomont  of  this  kind  with  ita 

an  oncograplK     I*W  CBtimating  and 

14"  blood   in  a  limb  thti  apimratus 
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devised  by  Moseo,  and  known  as  the  iJethygmograpli  is 
commonly  employed. 

In  making  observations  on  the  influenco  of  drugs  in 
promoting  or  retarding  the  secretion  of  the  bile,  Ruther- 
ford's method  ifl  nsually  adopted.  Throngh  an  opening  in 
the  linea  alba  a  glass  cannula  is  inserted  into  the  common 
bile  duct,  near  its  junction  with  the  dnodenum.  To  the 
end  of  the  c^nnnla,  which  prrgectfl  from  the  abdomen,  a 
short  indiarnbber  tube  is  attocbedj  terminating  in  anothor 
glass  tube  having  a  narrow  aperture  through  which  the 
bile  can  exude  in  drops  The  gall-bladder  is  compressed 
in  order  to  fill  the  tube  with  bile,  and  the  cystic  duct  is 
then  clamped  to  prevent  its  return  to  the  giUl-bladder,  and 
compel  all  the  bile  secreted  to  flow  through  the  cannula. 
The  bile  is  collected  in  a  fine  cubic  centimeter  measure,  the 
quantity  being  read  off  every  quarter  of  an  hour.  The  drug, 
the  action  of  which  is  being  investigated,  is  injected  by 
means  of  a  small  syringe  into  the  duodenum  from  whicli 
it  is  rapidly  ahsorlied.  This  is  a  great  improvement  on 
Rohrig's  method  of  working  with  permanent  fistulffi  and 
collecting  the  bile  either  in  a  bag  attached  to  the  cannula, 
or  by  moans  of  a  sponge  placed  in  a  tin  box  secured  to  the 
abdomen. 

It  does  not  fail  within  the  scope  of  this  book  to  describe 
all  forms  of  apparatus  employed  in  pharmacological  investi- 
gation. For  further  details  the  student  is  referred  to  tho 
third  edition  of  "  Stirling's  Practical  Physiology,"  and  to 
Stewart's  excellent  "  Manna!  of  Pbysiology  "  (1895).  The 
latter  contains  a  series  of  practical  exercises  which  will  be 
found  of  much  value  to  the  pharmacologtstr 


PHTSIOLOQICAL  ACTION. 

It    is   difficult    to   lay  down   rules  for  describing    tho 
physiological  action  of  a  drug ;  but  by  taking  the  different 
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strnctiires  and  organs  of  the  body  systematicallj,  it  is  not 
likely  that  anything  of  importance  will  be  omitted. 

A  practical  acquaintance  with  the  effects  produced  by 
varions  dmgs  is  of  importance,  not  only  to  the  therapeutist, 
but  to  the  specialist  in  Forensic  Medicine.  A  poison  may 
be  present  in  snch  small  quantities  that  it  cannot  bo 
detected  by  chemical  tests,  although  its  physiological 
actions  may  amply  suffice  to  determine  its  nature.  In  more 
than  one  instance  physiological  tests  haye  been  the  main 
instruments  in  securing  a  conviction  for  murder.  We  may 
take  as  an  example  the  case  of  Dr.  de  la  Pommerais,  who,  in 
Paris  in  1864,  insured  the  life  of  a  woman  named  Pauw, 
for  £22,000,  and  then  gave  her  digitalin,  the  active  principle 
of  digitalis,  from  the  effects  of  which  she  died.  No  poison 
was  detected  in  the  body  by  chemical  analysis,  but  it  was 
shown  in  evidence  that  shortly  before  her  death  the  deceased 
had  vomited  on  the  floor.  A  spirituous  extract  was  made 
of  the  scrapings  of  the  wood,  and  of  the  substance  deposited 
between  the  planks.  A  few  grains  of  this  extract  were 
injected  into  a  dog,  which  soon  suffered  from  vomiting  and 
depression  of  the  heart's  action,  and  died  in  twenty-two 
hours.  Similar  effects  were  produced  in  a  rabbit,  and  on 
this  evidence  the  prisoner  was  convicted  and  executed. 

In  the  celebrated  Lamson  case,  tried  in  1882,  physio- 
logical experiments  were  made  with  an  extract  prepared 
from  the  contents  of  the  stomach  of  the  deceased,  and 
when  given  hypodennically  to  mice  the  symptoms  observed 
were  found  to  be  identical  with  those  following  the  adminis- 
tration of  aconitine,  and  on  this  evidence  mainly  a  con- 
viction was  secured. 

Some  drugs  produce  a  very  definite  effect  when  applied 
to  the  skin.  Mustard,  for  example,  gives  rise  to  redness 
and  burning,  cantharides  blisters,  whilst  the  vapour  of 
chloroform  or  ammonia,  when  confined,  acts  as  a  powerful 
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irritant.  Other  drugB  act  on  ike  mncocs  mombranej  as, 
for  example,  aconite,  whicli  prodncos  rmcnbnoss  and  tingling 
in  tlie  month,  throat,  and  adjacent  parts. 

Some  drugs  when  inhaled  in  the  form  of  fine  powder 
produce  persistent  sneezing,  and  we  have  examples  of 
stematatories,  or  errhines,  as  they  are  called,  in  casoa  bark, 
in  {K)wdercd  qnilhtia  bark  and  saponin,  in  ipecacuanha  and 
colocynth,  and  in  veratrine. 

Some  drugs  act  on  the  blood,  or  on  some  one  of  its 
constiluents ;  iron,  for  oxample,  and  the  gronp  of  the 
nitrites. 

Some  drugs  act  on  the  blood-vessels,  altering  in  somu 
way  their  calibro ;  nitrite  of  amyl,  nitroglycerine,  and  ergot, 
for  example. 

Then  there  are  drugs  which  act  upon  different  parts  of 
the  nervous  system.  Opium  acts  on  the  brain,  picrotosin 
on  the  medulla,  strycbniae  and  physostigmine  on  the  cord, 
coniine  and  curare  on  the  motor  nerves,  and  aconitine 
and  cocaine  on  the  sensory  nerves. 

The  following  drugs  act  on  the  cord  and  produce 
tetuins : — 

Nux  vomica,  strychmno,  brucine. 

Thebaine. 

Belladonna,  hyoscyamus,  stramonium. 

Atropine,  homatropine,  byoscyamiac. 

Calabarinc. 

Tho  belladonna  group  produces  what  is  called  "  late 
tetanus,"  tetanus,  that  is,  which  comes  on  as  tho  primary 
paralysis  is  passing  ofl*. 

The  chief  depressants  or  paralyzors  of  the  cord  are  :— 

Physostigma— physostigmine  or  eserine. 

Chloral  hydrate — pai-aldebydo. 

Bromide  of  potassium,  bromide  of  sodium,  bromide  ol 
ammomiuro,  and  bromide  of  strontium. 
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tlie  utomocJi  act  ts  emetios. 
or  loeallT',  vhilst  others  tre  abflorbe<l 
tkevoButiagoeatre.    Mustard* 
of  loeol  oiMlios,  whilst  apomor- 
oi  tbe  second  division. 
solplu^  of  mmo  and  tartar  emetic^ 
pRteUj  aol  boHi  as  gtnetwl  and  loeal  ometies. 

Ifanj  drags  set  aa  sedatives  lo  the  mncons  membrane 
of  the  stomach^aad  tkit  groi^nehidea  the  salts  of  bifimutb, 
dilute  hydroeyanio  meH  oiikilo  of  oerinm,  and  ereosotew 

Of  stomachic  stimntaiits  or  oumiBatiToe  wc  have  examples 
in  oil  of  cajepntt  JMitv  lesolieiie^  pinol,  eucaljptol,  snd 
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flio  stomnchic  tonics  or  hitters  are  gentian,  cabnmba, 
chiretta,  cnsparia,  and  also  strychnine  and  quinine. 
and  other  ferments  are  digeatiTo  agents  which 
in  Ainntegrate  the   food   and   render  it   ready   for 
rl»en  there  is  a  de6cioncy  of  natural   gastric 

»!Pk  afiect  the   bile-secreting  or  bile-expolling 
'^s^WtT^Hn  resin  is  n  hepntic  as  well  as  an 
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intestinal  stimulant,  Botli  enonymin  and  iridio  poworfolly 
titimnlatG  the  liver,  whilst  they  exert  but  very  little  action 
on  the  intestine.  Sulphute  of  sodium  is  a  hepatic  stimulant, 
whiUt  BulpLatc  of  maguesiam  exerts  no  such  action,  a  point 
of  considerable  impyrtauco  iu  the  selection  of  a  natural 
purgative  water.  Hunjadi  Janos  water  contains  122  grains 
of  sulphate  of  sodium  in  16  ozs.  troy,  Friedrichshall  water 
4(5^  graing^  and  Carlsbad  (Sprudel)  only  lU'il  grains. 

Opium  and  morphine,  although  commonly  employed  to 
chock  diarrhcQa,  exert  their  influence  on  the  intestiual 
movements  and  secretions  only,  and,  contrary  to  the  generally 
accepted  opinion,  do  not  aflect  the  biliary  secretion.  Acetate 
of  lead,  especially  in  large  doses,  is  a  direct  hepatic  de* 
prefisant,  and  is  probably  the  only  drug  which  poasesses 
this  effect  without  producing  purgation,  Drugs  which  exert 
a  pni'gativo  efibct  by  their  action  on  the  intestines^  not 
infretinontly  check  the  secretion  of  the  bile.  Clinical 
observation  in  these  cases  is  often  fallacious,  and  we  have  to 
rely  almost  entirely  on  carefully  conducted  pharmacological 
exi>eriments. 

Many  drugs  exert  an  influence  on  the  kidneys,  and  either 
directly  or  indirectly  alter  the  quantity,  appearance,  and 
composition  of  the  urine.  Some  drugs  increase  the  amount 
of  water,  urea,  or  uric  acid  secreted,  whilst  others  diminish 
them.  Diuretics  produce  their  efifects  in  various  ways,  such 
as  by  acting  on  the  circulation  and  raising  the  pressure  iu 
the  glomeruli,  or  by  acting  directly  on  the  secreting  cells 
of  the  tubules. 

Some  drugs,  snch  as  the  carbonates  and  bicarbonates  of 
potassium,  sodium,  and  lithium,  render  the  urine  alkaline, 
whilst  benzoic  acid  and  the  compound  tincture  of  benzoin, 
from  the  facility  with  which  they  yield  hippuric  acid,  are 
useful  iu  keeping  up  the  acid  reaction. 

'  drugs  alter  the  colour  of  the  urine.     1 
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carbolic  acid,  salicylic  acid,  and  resorcin  tarn  it  black  or 
nearly  so,  rhubarb  stains  it  yellow,  santonin  produces  a 
yellow  colour  if  the  urine  is  acid,  and  a  blood-red  if 
alkaline. 

Phosphorus,  turpentine,  and  pure  terebene  impart  an 
odour  of  violets  to  the  urine,  whilst  the  effect  of  asparagus 
in  this  relation  is  well  known.  Some  drugs,  such  as  can- 
tbarides  and  turpentine,  produce  heematuria  and  albuminuria, 
whilst  after  the  inhalation  of  nitrite  of  amyl,  ether,  or 
chloroform,  glycosuria  is  not  infrequently  observed. 

A  few  drugs  exert  an  action  on  the  bladder  without 
affecting  the  kidneys,  except  perhaps  indirectly.  Pilocar- 
pine causes  contraction  of  the  muscular  wall  of  the  bladder, 
and  many  drugs  may  be  classed  as  vesical  sedatives  or 
vesical  alteratives.  Cubebs,  copaiba,  and  oil  of  sandal 
wood  are  valued  for  their  action  on  the  mucous  membrane 
of  the  urethra. 

Some  drugs  appear  to  exert  an  action  on  the  sexual 
organism.  For  example,  strychnine,  phosphorus,  cantharides, 
and  damiana  are  said  to  be  aphrodisiacs,  whilst  the  bromides 
are  undoubtedly  anaphrodisiacs.  Some  drugs,  such  as 
permanganate  of  potassium,  Liooxide  of  manganese,  and 
senecio,  have  a  distinct  emmenagogue  action,  whilst  ergot 
savin,  rue,  pennyroyal,  and  powdered  bitter  apple,  are  sup- 
posed to  be  ecbolics,  and  are  popularly  employed  as 
abortifacients. 

Many  drugs  exert  a  special  action  on  the  eye,  which  may 
be  by  altering  the  size  of  the  pupil,  by  interfering  with 
the  power  of  accommodation,  by  increasing  or  diminishing 
intraocular  pressure,  or  by  stimulating  the  sensitiveness  of 
the  retina.  Drugs  which  dilate  the  pupil  are  known  as 
mydriatics,  whilst  those  which  contract  the  pupil  are  called 
myotics.  The  following  is  of  list  of  drugs  which  act  on 
the  pupil : — 
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FvtiL  Dilators. 

Belladonna. 

HyoBcjaraiis. 

Stramoaium. 

Atropine. 

Horn  atropine. 

Hyoacjamine. 

Dnboisinc. 

Piturine. 


PuriL  Contractors. 

PliysoHiigma. 

Physostigmiue. 

Jaborandi. 

Pilocarpino. 

Muscarine. 

Nicotmc. 

Opinm. 


General  amusthotics  contract  tlie  pnpil  ilm*ing  the  early 
fe,  bat  may  snbsequently  dilate  tborn. 
felsemium  produces  ptosis  and  double  yisioD. 

Cocaine  is  used  for  its  local  anieatbotio  properties  on  tlie 
conjunctiva  and  deeper  structures. 

Many  drugs  in  tbe  process  of  elimination  by  the  skin 
produce  certain  effects. 

Tbe  secretion  of  the  sweat  is  increased  by  jaborandii 
pUucari>me  and  pilocarpidine,  by  muscurine,  pbysostigmine, 
and  picrotoxin,  and  to  a  sligliter  degree  by  antliaony, 
Dover's  powder,  and  the  acetate  of  ammonium.  Some 
drags,  such  as  jaborandi  and  pilocarpine,  whicli  produce 
sweating,  also  promote  tbe  growtb  of  the  hair,  and  aro 
employed  for  this  purpose. 

Tbe  drugs  which  dry  tbe  skin  by  arresting  secretion  are 
belladonna,  atropine  and  bomMtropino,  byoscyamus  and 
byoscyamino,  strauKJuium  and  tbe  two  secondary  or  autag* 
onistie  alkaloids  of  faborantli,  juborino  and  jaboridine.  Oxide 
of  zinc,  tannin,  and  some  other  aatringenla  exert  a  somewhat 
similar  effect  although  they  fall  within  a  different  category. 
It  will  be  seen  that,  as  a  rule,  drugs  wliich  contract  tbe 
pupils  axQ   sudoritics    or    diaphoretics,    whilftt    the    pupil 
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dilators  are  anhjdrotics.  There  is  practically  no  difference 
between  a  diaphoretic  and  a  sudorific,  but  the  term  dia- 
phoretic is  used  when  the  secretion  is  only  slightly 
increased  and  eyaporates  as  fast  as  it  is  formed,  whilst  a 
sudorific  is  something  which  increases  the  sweat  in  such 
quantities  that  it  pours  off  the  skin  in  drops.  It  is  a 
distinction  of  no  practical  importance. 

Many  drugs  are  eliminated  wholly  or  in  part  by  the  skin, 
and  in  the  process  of  elimination  produce  rashes  of  various 
kinds. 

The  following  are  some  drugs  which  produce  a  rash  : — 


Bromide  of  potassium 
Bromide  of  sodium 
Bromide  of  ammonium 
Bromide  of  strontium 
Iodide  of  potassium 
Iodide  of  sodium 
Iodide  of  ammonium 
Iodide  of  strontium 
Syrup  of  iodide  of  iron 
Tar     ... 
Belladonna 
Hyoscyamus 
Stramonium 
Atropine 
Hyoscyamine 
Homatropine 
Chloral  hydrate 
Antipyrin 


Copaiba 
Cubebs 


Acne,  chiefly  on  the  face  and  back. 


Acne,  and  less  commonly  petechia), 
all  over  the  body. 

Acne 


An  erythema,  like    the  rash    of 
scarlet  fever. 


Erythema. 

Erythema,  chiefly  on  thighs  and 

abdomen,  attended  with  much 

itching. 
Urticaria,  or  a  rash  like  measols. 
Urticaria. 
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Lercory 


Urticaria. 

Eczema. 
Eczema. 


ft 


Morp"hine  injected  liypodermicaDy  sometimes  produces 
a  rasb,  and  In  exceptiouftl  cases  a  raeli  may  foUow  the 
administration  of  quinine,  gniacem,  or  hydrastis  canadensis. 

Antidiptberitic  serum  often  produces  a  rasb,  accompanied 
by  i>ain8  in  the  joints.  The  dried  Bornin  lefis  fre([uently 
give«  TiBQ  to  a  rash  than  the  senam  employed  in  the  liquid 
form. 

The  long  continued  administration  of  nitrate  of  silver 
produces  a  permanent  discoloration  of  the  Bkin. 

Croton  oil,  antimony,  and  sulphur  produce  u  rash  when 
applied  externally. 

The  cruj^tion  produced  by  the  iounction  of  antimoniiil 
ointment  resembles  that  of  small-pox.  At  first  there  is 
simple  redneBS  accompanied  by  burning  paiu.  This  is 
followed  by  the  appearance  of  a  niimbor  of  small  papules 
which  soon  become  converted  into  vosicles  and  then  into 
pustules,  irregular  in  shape  and  size  and  varying  from  an 
eighth  of  an  inch  to  aa  inch  and  a  half  in  diameter.  In 
caaes  of  poisoning  by  tartar  emetic,  a  rash  of  this  descri2)tion 
sometimeB  appears  all  over  the  body. 

The  eruption  produced  by  the  local  application  of  croton 
ail  to  the  skin  is  at  first  papular,  but  the  spots  soon  assume 
the  form  of  pustules,  some  of  which  are  rounded  and  some 
flattened  and  umbilicated  with  a  red  areola. 

Sulphur   applied    locally   produces   red    rough    erythe- 
matous patches,  which  may  ultimately  asauiuo  the  form  of 
zema. 

Some  drugs  produce  itching  of  the  skin,  and  the  puritns 
of  opium  is  well  kno\»Ti.  In  a  case  of  poisoning  by  codeine, 
the  irritation  of  the  skin  lasted  for  many  days. 
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Students  often  experience  great  ditKcnlty  in  remorabering 
what  i>repftration8  of  a  drag  are  official,  bnt  a  very  good 
guess  can  generally  be  made  from  a  consideration  of  tlie 
pbysiologieal  action.  If,  for  example,  a  drng  is  valued  for 
its  action  on  the  skin  or  gnbjacent  tissues,  there  will,  in  all 
probability,  bo  a  liniment  or  ointment  or  plaster.  If  tbo 
drug  is  a  tbroat  remedy  there  will  uaturally  bo  a  gargle  or 
lozenge,  or  some  equivalent  preparation.  The  physical 
chamcterB  and  solubility  of  the  drug  will  also  afford  Bome 
iudic^tion  of  the  form  in  which  it  is  likely  to  bo  prescribed. 

There  civn  be  no  doubt  that  a  relationship  exists  betweon 
chemical  couBtitution  and  physiological  action,  and  the 
properties  of  an  alkaloid  with  i-egard  to  its  action  on  the 
body  may  be  altered  by  modifying  its  chemical  eumpositiont 
For  much  of  our  information  ou  the  Bubjeet  we  ore  indebted 
to  the  researches  of  Prof.  T.  It.  Fraser  and  Dr.  A.  Crom 
Brown.  They  prepared  from  strychuiuo  tlio  iodide  of 
niethyl-strychnium.  The  tliftbrenco  in  the  compoBition  of 
these  substances  is  slight,  strychnine  being  rei>resented 
by  tbo  furmula  C^H.NXl,  whilst  the  iodide  of  methyl- 
BtrychniuM  is  C,,1I,..NACH,I.  Tlie  difference  in  the 
pharmacological  action  of  these  botlios  is  very  great  In 
none  of  Fraser 's  ex  peri  m  out  e,  not  even  in  fatal  cases,  were 
symptoms  of  tetanus  induced  by  the  methyl  derivatea  of 
strychnine,  In  fact  a  condition  exactly  the  reverse  of  that 
produced  by  strychnine  followed  tho  administration  of  the 
compound.  In  place  of  violent  spasmodic  coutractiuns  and 
muscular  rigidity  there  was  a  perfectly  flaccid  condition  of 
the  muscles.  There  is  a  striking  reBemblance  between  the 
notion  of  the  methyl  derivatives  of  strychnine  and  that  of 
curare.  The  special  characteristic  of  curare  poisoning  is 
that  it  produces  paralysis  by  an  impairment  or  destruction 
of  the  function  of  tho  peripheral  tormiQatious  of  tho  motor 
norvoB.   Ex|>oriments  show  that  mothyl-Btrychnium  dorivatee 
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>roduoe  paralysis  and  deatli  by  destroying  the  function  of 
the  motor  nerve  end  organs,  and  that  the  mode  of  action  is 
identical  with  that  of  curare.  It  is  remarkable  that  by  8r> 
simple  a  chemical  procees  the  phyHiological  action  of  the 
drag  should  be  so  completely  changed. 

By  the  addition  of  iodide  or  sulphate  of  methyl  the  action 
of  brucine  can  bo  changed.  Brucine  acts  as  a  kind  of  mild 
strychnine  and  is  a  convnlsant  poison,  producing  death  either 
by  exhaustion  or  asphyxia.  Its  methyl  derivatives  never 
produce  convulsionfl,  and  althongh  they  cause  death  by 
asphyxia,  this  asphyxiaj  in  place  of  being  the  result  of 
prolonged  and  contiauoas  muscular  action,  due  to  abnormal 
nerve  activity,  is  the  result  of  muscular  paralysis  resulting 
from  partial  or  complete  absonce  of  normal  nerve  activity. 

Thebaine,  one  of  tho  alkaloids  of  opium,  is  a  tetauiser, 
although  somewhat  inferior  in  power  to  bmcino.  The  chief 
physiological  action  of  the  methyl  derivates  of  thebaine  is 
an  impairment  and,  finally,  a  destruction  of  the  functions  of 
tlie  peripheral  torminatioos  of  the  motor  norvee,  aii  action 
as  unlike  as  can  be  the  effects  produced  by  thebaine  itscll 

Experiments  with  codeine,  another  of  the  o|)ium  alkaloids, 
show  that  its  action  is  completely  altered  when  it  is  converted 
into  methyl  codeine. 

Sulphate  of  methyl-morphium  is  a  paralyzing  agent,  tho 
paralysis  being  duo  to  an  effect  on  tho  motor  nerves, 

Tho  physiological  action  of  nicotine,  atropine  and  coniine 
may  be  modified  or  altered  in  much  the  samo  way. 

Another  curious  example  of  the  change  which  occurs  in 
ihysiulogical  action  is  afforded  by  the  conversion  of  morphine 
ito  apomorphinc.  Chemic^illy  the  only  difference  is  that 
lorphino  loses  a  molecule  of  water. 


Morphine 
Water     . 


H.    0 


Apomorphino 


C.:H^.NO, 


I 


PHABILIOOLOQT  AND  THERAPEUTICS, 

Murphine  is  a  narcotic  and  relieves  pain^  whilst  apo- 
morpbine  has  neither  of  these  actions,  bnt  is  a  powerful 
emetic  and  expectorant. 

When  cocaine  is  heated  io  a  watery  solution  a  methyl 
gronp  is  removed  and  replaced  by  hydrogen.  The  benzol- 
ecgonin  which  is  formed  ditiers  completely  in  physiological 
action  from  cocaine,  and  no  longer  paralyzes  the  sensory 
nerves. 

The  inflnence  of  chemical  composition  in  the  cmo  of 
aniline  and  some  of  its  derivatives  is  well  marked.  Aniline 
itself,  CoU.NH.,  dangerously  depresses  the  nervons  system, 
lowers  the  temperature,  and  by  its  action  on  hit^moglobin  ■ 
produces  cyanosis.  By  replacing  one  of  the  atoms  of  II  by 
acetyl  (ChH,0)  we  form  acetanilide  or  antifebriu,  a  snbstanco 
which,  if  not  free  from  objection,  at  all  events  posaossea 
useful  antipyretic  and  analgesic  properties.  Its  toxicity  is 
much  loss  than  that  of  aniline,  although  not  uufrequently  it 
produces  cyanosis  and  other  disagreeable  effects.  If  wo 
replace  one  atom  of  H  in  acetanilide  l>y  the  radical  OC,,H,, 
wo  get  pLenacetiu,  which  possesses  the  antipyretic  and 
flnalgesic  eflfects  of  acetaniliJo  with  still  loss  of  the  aniline 
action.  None  of  these  drugs  are  perfect,  but  perhaps  by- 
and-by  w©  may  get  hold  of  something  which  will  relievo 
pain  without  producing  untoward  effects. 


THE  BRITISH   PHARMACOPCEIA. 

The  British  rhnrmacD]>cDia  "  is  intended  to  afford  to  the 
members  of  the  medical  profession  and  those  engaged  in  tho 
projiaration  of  modicinoa  throughout  the  British  Empire, 
one  uniform  standard  and  guide,  whereby  tho  nature  and 
composition  of  substances  to  be  used  in  medicines  may  bo 
asoertained  and  determined." 

In  prescribing  nuxtiires,  for  example,  it  would  bo  incou 
veoient  to  use  the  crudu  drugii,  so  we  use  wbat  are  catleil 
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"  preparfttionfi,"  This  would  bo  impoBsible  if  we  had  no 
standard  as  regards  strengtli  and  compoaition  of  those  various 
reparationp,  and  practically  wlmt  the  Pharmncoprt>ia  doos 

to  tell  UB  what  they  contain.  We  can  prescribe  liquor 
gtrychninaj,  or  liquor  morphinaa  acetatis,  or  black  drau^^bt, 
or  sal  Tolatile  with  confidence,  because  we  know  that  they 
are  of  uniform  strengtli,  and  are  not  liable  to  vary  according 
to  the  idiosyncrasy  of  the  chemist.  It  is  very  nmch  like 
buying  a  certain  brand  of  tobacco,  it  is  the  same  wherever 
you  get  it. 

Medicines  and  their  preparations  described  in  the  Phar- 
macopociii,  are  said  to  be  "official,"  all  others  being 
**  unofficial."  Official  preparations  ai'e  sometimes  caJled 
**  galenical,"  i.e.  pertaining  to  Galen.  The  term  "  officinal/' 
is  also  ID  common  use,  bat  it  is  not  identical  with 
"  official."  Officinal  preparations  are  such  as  are  ordinarily 
kept  ready  prepared  by  the  pharmaciet. 

Although  the  British  Pharmacopoeia  is  issued  under  the 
direction  of  the  Medical  Hoiuncil,  no  medical  man  is  restricted 
to  the  use  of  oflBcial  drugs.  He  would  no  more  hesitate  to 
prescribe  a  drug  because  it  was  not  in  the  Pharmacopccia, 
than  he  would  refuse  to  visit  a  patient  because  his  name  did 
not  happen  to  be  in  the  Blue  Book  or  Court  Guide. 

There  are  a  good  many  other  PharnmcopcBias  besides 
the  British.  The  Pharmacopffiia  of  the  United  States,  for 
example,  is  highly  esteemed ;  whilst  the  French  Pharma- 
copoBia  or  Codex  contains  many  valuable  preparations. 

The  following  is  a  list  of  the  chief  national  ofTicial 
Pharmacopoeias — 


KATION. 

Great  Britain  and  Ireland 
United  States 


TTTLB. 


British  Pharmacopoeia 
Pharmacopoeia  of  the  United 
States  of  America 
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NATION. 

TITLE. 

131       «.^^ 

r  Codex  Medicamentarius 
( Pharmacopee  Fran^aise 

France 

Germany      

. . .     Pharmacopoea  Germanica 

Austria 

...     Pharmacopoea  Anstriaca 

KuBBia          

. . .     Pharmacopoea  BoBsica 

Sweden         

...     Pharmacopoea  Snecica 

Norway         

. . .     Pharmacopoea  Norvegica 

Denmark 

...     Pharmacopoea  Danica 

Spain            

...     Farmacopea  Espanola 

Switzerland 

...     Pharmacopoea  Helvetica 

Mexico 

. . .     Nueva  Farmacopea  Mexicana 

There  are  some  half  a  dozen  more,  but  this  list  anfficiently 
indicates  the  general  run  of  their  titles. 

Almost  every  hospital,  general  and  special,  has  its  own 
particular  pharmacopoeia  or  collection  of  mixtures,  pills, 
ointments,  etc.,  and  these  are  useful  in  facilitating  rapid 
dispensing.  Some  are  excellent  compilations,  whilst  others 
are  monuments  of  stupidity.  At  some  hospitals  the  pharma- 
copoeia would  seem  to  have  been  authorized  in  the  interests 
of  the  toxicologist  or  pathologist. 


THE  PRINCIPLES  OP  DOSAGE. 

It  is  clear  that  as  drugs  differ  much  in  their  activity,  some 
medicines  must  bo  given  in  smaller  dosea  than  others.  No 
one  requiring  a  purgative  would  think  of  taking  the  same 
dose  of  calomel  as  he  would  of  Ei)8om  salts.  Many  drugs, 
which  in  small  doses  act  beneficially,  would  in  large  doses 
prove  poisonous.  There  is  no  real  difference  between  a 
medicine  and  a  poison,  for  a  drug,  which  in  a  large  dose  is 
an  active  poiBon,  nearly  always  acts  beneficially  in  small 
doses. 
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When  we  spcftk  of  tbo  doeo  of  a  medicine^  we  mean  that 
qnantity  whicli  will  produce  tbe  physiological  Action  of  the 

ig,  eithei'  at  ouco  or  after  a  sorics  of  i'e|x^titioii8.  By  tho 
imnm  or  miniioiiin  doso  wo  moan  the  (quantity,  as  rogards 
the  limit  of  range  which  it  is  safe  to  give  an  average  adult. 
"NVo  hear  a  good  deal  about  "  official  doses/'  and  a  good 
many  people  Bcem  to  be  under  tho  impression  that  tho 
*'  British  Pharmacopneia  "  is  to  be  accepted  as  tho  standard 
of  dosage,  and  that  the  editor  of  that  publication  has  tho 
right  to  dictate  to  medical  men  in  what  quantities  they  are 
to  prescribe  their  mLdicines.  There  is  no  foundation  for 
this  belief,  a  fact  which  is  easily  settled  by  reference  to  the 
**  Pharmacopoeia  "  itself.  In  the  preface  to  that  work  it  is 
stated  that  the  doses  given  "  are  not  authoritatively  enjoined 
by  the  council,  and  the  practitioner  must  rely  on  his  own 
judgment,  and  act  on  his  own  responsibility  in  graduating 
the  dose  of  any  therapeutic  agents  which  he  may  wish  to 
administer  to  his  patients/*  Most  medical  men  depart 
widely,  as  occasion  arises,  from  the  doses  given  in  the 
"  Pbarmacopveia."  No  one,  for  example,  would  caro  to 
accept  ten  grains  as  the  maximnm  dose  for  siilphato  of 
qninine,  nor  should  we  feel  inclined  to  limit  ourselves  to 
twenty  grains  as  tho  maximum  dose  of  iodide  of  imtassium, 
whilst,  on  the  other  hand,  most  of  ns  regard  fifteen  minims 
as  an  extremely  largo  dose  for  tincture  of  aconite,  and 
hesitate— considering  the  uncertainty  of  the  i)reparation  of 
tho  article  met  with  in  commerce — to  prescribe  dilute 
hydrocyanic  acid  in  eight  minim  doses. 

It  is  important  to  remember  tho  doses  of  those  drugs 
which  are  given  in  only  small  (luantities.  The  dose  of 
snlphate  of  atropine  is  j^^,  gr.,  of  nitroglycerine  from  ^m 
to  -j^^,  and  of  aconitine  about  j]^y  gr. 

It  must  always  be  borne  in  mind  that  children  require 
smaller  di»6e8  of  medicine  than  adults,  and  moreover  that 
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children  are  especially  susceptible  to  the  action  of  some  drugs. 
Opinm  and  all  dmgs  of  the  narcotic  class  should  be  given 
with  very  great  caution  to  children ;  but,  on  the  other  hand, 
they  take  grey-powder  and  all  preparations  of  mercury  well. 
Belladonna,  too,  is  well  borne  by  children,  and  in  cases  of 
whooping-cough,  and  in  incontinence  of  urine  it  is  by  no 
means  uncommon  to  prescribe  for  a  child  four  years  old 
ten  minims  of  tincture  of  belladonna  every  four  hours. 
Pilocarpine,  which  so  readily  induces  perspiration  and 
salivation  in  adalts,  has  very  little  effect  on  children. 

It  is  difficult  to  lay  down  absolute  rules  for  determining 
the  relative  doses  to  be  given  at  different  ages.  As  a  rule, 
the  dose  should  be  increased  from  birth  to  the  prime  of 
life ;  it  reaches  the  maximum  about  fifty,  and  then  gradually 
declines  as  age  advances.  The  following  table  will  prove 
of  assistance  in  determining  the  dose  to  be  administered. 

Taking  the  dose  for  an  adult  as  unity, 

A  patient  under  1  year  of  age  would  require  from  ^^j  to  |l,  of  this  dose. 

2  years  „  J 

3  „  „  4 

4  .,  „  i 
7     „                    „  J 

U     .  „  ^ 

20     „  „  g 

„    from  20  to  50  „  the  full  doee,  or  1. 

It  is  not  worth  while  trying  to  remember  these  figures, 
for  there  is  a  very  simple  rule  by  which  the  proportion  may 
be  found  with  sufficient  exactness  for  all  practical  purposes. 
For  children  under  twelve  the  adult  doses  of  most  medicines 
must  be  administered  in  the  proportion  of  the  age  to  the 
Age  Int^rcittsoil  by  twolvis  or,  in  otLor  words,  divide  the 
chilli's  iHto  by  the  BArn«  number,  pins  twelve,  and  the 
Toqnit^l  proriririion  w\n  W  o^.tftirienl.  For  example,  what 
pmiir.ti    1      ^  n  I    1  t  1^,  gi^^^  ^  ^  ^^^  ^^^^ 

ycateoli 
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Cliild'e  age 

Add  12  to  child's  age 


1 6 —proportion  J. 


The  adolt  dose  of  bromide  of  potassium  is  aboat  sixteen 
grains,  and  conaequently  we  should  give  a  cbild  four  years 
old  only  a  quarter  of  tbLs,  or  four  grains. 

The  most   accurate  method  of  determining  the  dose  is 

weigh  the  patient,  ani  to  give  eo  much  per  pound,  but  in 
d  practice  this  is  not  conveuic^ut.  The  method,  how- 
erar,  ia  always  resorted  to  in  pbarmacologicul  invest igationa. 
For  example,  the  minimum-lethal  dose  of  strophanthine  is 
for  frogs  about  O'OOOo  grain,  or  j^Jj^f  of  a  grain  per  100 
grains  weight  of  frog,  and  for  rabbits  about  0*003  grain  or 
^y  grain  per  pound  veight  of  rabbit. 

Doses  of  preparations  are  not  difficult  to  remember. 

The  dose  of  all  iufusions  is  from  one  to  two  ounces,  with 
the  exception  of  the  infusion  of  digitalis,  the  doso  of  which 
is  from  two  to  four  drachms. 

The  dose  of  all  aquae  is  from  one  to  two  ounces,  with  thu 
exoeption  of  cherry  laurel  water  (aqua  lauro-corasi),  the 
dose  of  which  is  from  half  to  two  drachms. 

The  dose  of  all  decoctions  is  from  one  to  two  ounces. 

The  dose  of  the  tinctures  is  from  half  a  drachm  to  a 
drachm,  excoptin  the  case  of  the  tinctures  of  aconite,  bella- 
donna,  cannabis  iudica,  cantharides,  capsicum,  ci>lchicum, 
digitaliSj  iodine,  lobelia,  nux  vomica,  opiuui,  squills,  vera- 
tmm  viridis,  essence  of  ginger,  acetate  of  irouj  and  per- 
chloride  of  iron.  The  dose  of  the  excfiptioual  tinctures  is 
from  five  to  twenty  minima,  but  it  is  as  well  to  remombor 
that  tincture  of  aconite  is  usually  given  in  drop  doses,  that 
children  take  ten  drops  of  tincture  of  belkdonua  without 
difticulty,  and  that  a  drop  of  tincture  of  capsicum  in  an 
mixture  is  quite  enough  to  give  it  an  apjireciably  hot 
whilst  ton  minims  will  make  the  eyes  water. 
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The  dose  of  all  pills  is  from  five  to  ten  grains,  except  the 
pills  of  iodide  of  iron,  lead  and  opium,  phosphorus,  and  the 
compound  soap  and  blue  pills,  which  are  usually  given  in 
somewhat  smaller  doses. 

The  dose  of  all  solid  extracts  is  from  five  to  ten  grains 
except  the  extracts  of  aconite,  belladonna,  colohioum,  can- 
nabis indica,  and  stramonium,  which  are  given  in  doses  of  a 
quarter  to  one  grain.  The  doses  of  extract  of  aloes  is  from 
one  to  three  grains,  and  of  phjsostigma  from  one-sixteenth 
to  a  quarter  of  a  grain. 

The  orthodox  dose  of  a  mixture  is  an  ounce,  and  the  dose 
of  a  linctus  is  one  drachm. 

Some  drugs  are  given  before  meals  and  others  after  meals. 

Bismuth  is  given  before  meals,  as  it  is  commonly  em- 
ployed for  its  local  sedative  action  on  the  mucous  membrane 
of  the  stomach. 

Bicarbonate  of  sodium,  when  given  to  increase  the  secre- 
tion of  the  gastric  juice,  is  given  before  meals. 

Pepsin  is  given  after  meals,  as  it  helps  to  digest  food. 

Cod  liver  oil  is  given  after  meals,  as  it  is  more  readily 
absorbed,  and  being  of  the  nature  of  a  food,  would  spoil  the 
appetite  if  given  before  meals. 

Permanganate  of  potassium  is  always  given  after  meals, 
for  if  given  on  an  empty  stomach  it  would  irritate  the 
mucous  membrane,  and  possibly  produce  ulceration. 

For  a  similar  reason  bromide  of  potassium,  in  the  form 
of  tabloids,  is  always  given  after  meals. 

Iron  is  usually  given  after  meals,  especially  when  the 
astringent  preparations  are  employed. 

Arsenic  is  given  after  meals,  but  if  only  small  doses  are 
administered,  better  eflfects  are  produced  by  giving  it  before 
meals. 

Hypodermic  injections  of  morphine  should  always  be 
given  when  the  patient  is  actually  in  bed. 
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Pilucftrpine,  administered  to  produci^  sweating,  should  bo 
giron  when  the  pafcioat  is  in  bed  in  a  warm  room. 

Acetate  of  ammoninm  acts  as  a  diaphoretic  when  tho 
patient  is  warm  iu  bod,  but  as  a  diurottc  when  the  patient 
ifl  in  a  cold  room. 

SnlphoQal  should  be  given  two  or  threo  hourei  before  the 
patient  wishes  to  eleopi  as  it  dissolves  slowly. 


IDIOSYNCRASY. 


Some  people  are  peculiarly  susceptiblo  to  tho  action  of 
certain  drugs,  iu  just  the  tarae  way  tbat  some  peojile  aro 
susceptible  to  the  iufluence  of  certain  articles  of  diet. 
There  is  the  well-kuowu  case  of  a  hospital  patient,  whu 
stated  that  ho  was  violently  affected  after  eating  even  tho 
eraallest  quantity  of  mutton.  The  house  physician,  dis- 
believing his  statemonti  had  somo  mutton  made  up  intu 
pilb,  and  ordei-ed  one  to  be  taken  threo  times  a  day.  Im- 
mediately after  taking  tho  first  pill  tho  patient  was  seized 
with  diarrhoaa  and  vomiting,  which  persisted  for  somo 
hours. 

The  following  instaDoe  is  related  on  the  authority  of  the 
late  Dr.  RoupeU.  A  relative  of  his  could  not  partake  of 
rice  in  even  the  most  minute  quantity  without  experiencing 
the  most  distressing  sympt<mi3.  Somo  friondSj  wishing  to 
teat  the  trnth  of  this  supposed  idiosyncrasy,  and  knowing 
that  ho  was  fond  of  biscultKt  had  some  made  containiug  one 
grain  of  rice  in  each.  They  wero  placed  near  him  at 
dinner,  and  he  jjartook  of  two  or  three.  He  bocamo  un- 
comfortable aud  had  to  leave  the  table,  observing  at  the 
same  time  that  if  ho  were  not  moi-ally  certain  that  ho  had 
eaten  no  rice,  ho  could  have  sworn  that  ho  was  sufferiug 
tho  ofiecta  of  tt. 
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Mr.  George  Pollock  reUles  the  story  of  a  man  who  could 
not  eat  gooseberries  without  their  prodtioing  an  eczematous 
emption  all  OTer  the  bodjr.  Dining  out  one  night  he  was 
induced  to  iMle  »  special  brand  of  ohampagne.  A  few 
minntee  later,  taming  to  his  host,  ho  remarked  that  the 
wine  waa  not  champagne  at  all,  but  was  made  out  of  goose- 
berries,  and,  pulling  up  his  shirt  sloeyes,  showed  the 
specific  eczematoQS  rash^  as  a  proof  of  the  correctness  of  his 
statement. 

I  haTe  recorded  the  case  of  a  man  who  could  drink  prac- 
tically any  amount  of  red  wine  or  gpirits,  bnt  who  was 
reduced  to  a  condition  of  collapse  by  a  single  glass  of 
champagne. 

Some  j>eoplo  cannot  take  certain  kinds  of  fish  without 
snfiering  acutely,  whilst  numerous  instances  have  been 
recorded  of  people  who  have  suffered  severely  from  urticaria 
nfl<?r  eating  strawberries. 

Singers  often  lose  their  voices  after  being  in  a  room  with 
Bowers,  which  have  a  i^wcrful  odour;  and  many  people 
become  asthmatic  after  smelling  violets,  wallflowers,  or 
privet. 

The  idiosyncrasy  with  respect  to  drugs  is  well  cstablisbed. 
The  majority  of  people  can  take  five  grains  of  iodide  of 
ix^taseium  without  suffering  any  inconvenience,  whilst  there 
are  particnlar  individuals  who  cannot  take  even  a  single 
grain  without  eihibitrng  the  symptoms  of  coryza,  accom- 
panied by  gastric  catarrh  and  intense  mental  depression. 

The  eosccptibility  to  the  bromides  is  not  so  common,  but 
there  are  people  who  cannot  take  half  a  dozen  doses  without 
getting  a  well  marked  acne  rash  all  over  the  face  and  body. 
When  the  patient  is  an  epileptic  this  is  a  serious  matter,  for 
either  he  is  unpresontablo  on  account  of  his  spotty  oon- 
ilition,  or  ho  is  afraid  to  go  out  from  the  liability  to  the 
oocurronco  of  the  fits.     A  few  years  ago  a  now  bromide — 


I 


PHARMJICOLOGT  AND  THERAPEUTICH.  109 


tlio  bromide  of  strontium — was  introduced,  which  was  said 
never  to  produce  an  eruptiou  on  tho  skin,  I  tried  it  in 
many  caeos  with  good  results,  b^t  then  there  came  a  patient 
ID  whom  it  produced  acne,  and  it  was  clear  that  th©  stron- 
tiam  salt  had  no  advantages  over  its  congenere. 

Some  ]>cople  cannot  take  (juioino  even  in  the  Braalleet 
dose  without  getting  singing  in  the  ears,  whilst  others  are 
etiually  susceptible  to  the  action  of  iron* 

^lany  people  either  will  not  or  cannot  take  narcotics. 

Of  course  there  is  a  good  deal  of  fancy  in  these  cases, 
and  many  a  patient  who  says  ho  cannot  tako  opium  takes 
compound  soap  pills  without  difficulty,  jiitit  as  patients  who 
say  they  are  peculiarly  susceptible  to  arsenic  make  no 
objection  when  they  find  they  are  taking  Fowler's  solution. 

Some  time  ago  I  ordered  apomorphine  for  a  lady  as  an 
expectorant.  She  read  tbe  proBcriptiou,  and  tlic  ncit  day 
informed  me  that  the  medicine  had  made  her  so  drovysy 
that  she  was  unable  to  keep  her  eyes  open.  I  endeavoured 
io  explain  to  her  that  apomorphine  had  none  of  the  proper- 
ties of  morphine,  but  she  remaioed  unconvinced. 

That  many  people  are  susceptible  to  the  action  of 
powdered  ijtecacuanba  is  well  established.  It  usually 
produces  coryza  and  then  a  sharp  attack  of  dyspnosa.  This 
has  been  tested  over  and  over  again,  aud  there  is  no  doubt 
about  tho  fact.  Powdered  colocynth — which  is  largely 
employed  for  keeping  furs  free  from  moth — has  a  similar 
effect. 

This  idiosyncrasy  with  respect  to  the  action  of  drugs  is 
not  easy  to  explain.  The  untoward  effects  produced  are 
not  always  identical  with  the  toxic  action  of  the  drug.  It 
is  not  always  that  the  patleut  is  peculiarly  susceptible  to 
the  drug,  but  that  in  certain  individuals,  symptoms  are 
produced  which  are  not  observed  in  other  people.  It  ig 
probable  that  in  many  cases  th©  idiosyncrasy  is  temi>orary 
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mad  that  it  may  be  the  reBalt  of  or 
tl  all  CfiMttts  aa^ociafed  with  certain  othor  conditions  which 
aid  in  its  prodactioii.  For  example^  the  action  of  calomel  ifi 
said  to  differ  acoording  to  the  amount  of  salt  in  tho  system. 
It  is  asKTted  that  when  patients  are  kept  on  a  lo\r  diet 
almost  free  from  salt,  calomel  exerts  very  little  action,  but 
thai  whe^  given  to  people  who  have  been  fed  on  salt  meat, 
aailora  for  instaDoe,  it  acts  aa  a  yiolent  gastro-inttistinal 
imtant.  Thia  may  not  be  exactly  a  case  of  idioeyncrasy,,] 
bnt  il  shows  that  the  condition  of  the  body  influences  its 
^ptibility  to  the  action  of  drugs. 


TOLERATION  AND  HABIT. 

Toleration  with  respect  to  certain  dmgs  is  Tery  easiljj 
establiBhed.    The  story  is  told  of  a  man  ^ho  ci>tabli8h< 
tolerance  in  the  case  of  so  many  drugs  that  when  he  wished 
to  commit  snioide  he  oonld  find  no  poison  which  would 
sflfect  him. 

The  mogt  familiar  example  of  toleration  is  afforded  by 
tobacco.  The  experiences  of  a  novice  in  the  art  of  smoking 
are  by  no  means  pleasnrable.  He  Tomits,  he  is  purged, 
suffers  from  distressing  giddiness,  he  is  deadly  {»ale,  hii 
pulse  is  weak  jtud  thready,  and  the  whole  body  is  C4>Tered' 
with  a  cold,  clammy  sweat.  And  yet  in  few  days  or  in  a 
few  weeks  at  the  outside,  he  becomes  so  habituated  U>  th( 
use  of  the  drug  that  ho  can  smoke  all  day  without  incon- 
venience. Very  often  the  tolerance  is  not  complete,  for  the 
Lftbituftl  cigarette  Binoker  may  be  made  decidedly  uiicom- 
fortwLIe  by  a  cigar  or  pipe.  Even  in  the  matter  of 
rigarcltos,  there  ia  a  difference,  for  tho  man  who  smol 
Virpinian  straight  cut  cigarettes  to  the  tune  of  twenty 
thirty  a  day,  may  be  upBot  by  a  single  Egyptian  ci| 
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The  expliination  may  be  that  some  Egyptian  cigarettes  con- 
Uin  a  small  qnantity  of  cannabis  iadica,  or  the  tobacco  may 
have  been  grown  on  ground  on  which  the  opium  pnppy  had 
previonsly  been  planted.  S<->me  people  smoke  with  comfort 
iknd  enjoyment  only  after  meals  or  after  taking  alcobol ; 
tbey  find  that  they  cannot  gmoko  after  drinking  tea,  and  it 
is  A  common  experience  that  tobacco  goes  well  with  coffee 
and  badly  with  tea. 

Another  familiar  example  of  tolerance  is  aflfbrded  by 
hoi.  A  person  who  is  a  total  abstainer  may  be  made 
idedly  uncomfortable  by  "  tipsy  cake,"  whilst  there  are 
many  men  who  will  put  away  a  con  pie  of  bottles  of  cham- 
pftgDe  without  inconvenience.  Many  habitual  topers  are  so 
icciwtomed  to  the  nae  of  the  drug  that  they  never  get  drunk. 
They  may  Ije  "muddled,"  or  heavy  and  sleejij,  but  they 
know  i)erfectly  well  what  they  arc  doing,  and  are  quite 
sble  to  execute  delicate  manipulations  to  which  they  are 
uetomed,  with  case  and  accuracy.  For  example,  a 
^nbrette  may  delight  her  audiences  with  her  singing,  and 
may  eyen  dance,  when  she  is  so  drunk  that  she  can  hardly 
stand.  A  steeple-jack  will  go  up  a  two  hundred  feet  ladder 
Willi  ease^  when  he  cannot  walk  straight  on  level  ground. 

Tolerance  is  soon  established  in  the  case  of  coffee, 
y  people,  if  they  are  not  accustomod  to  it,  suffer  from 
Iness  on  first  taking  black  coffee  after  dinner.  Soon, 
howerer,  this  susceptibility  passes  off^  and,  after  a  few  days, 
they  take  it  with  impunity.  If,  however,  they  abandon 
the  custom  they  experience  the  same  difiiculty  on  roBuming 
it.  Many  people  who  can  take  ordinary  coffee  are  kept 
awake  by  "special  coffee,*'  which  is  extra  strong. 

The  beet  example  of  tolerance  is  afforded  by  people  who, 
from  long  habit,  are  accustomed  to  take  largo  dtjsesof  opium. 
They  soon  get  habituated  to  its  use,  and  take  it  with  the 
view  of  iodncing  its  primary  or  stimiiTating  effects.     In  the 
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case  of  De  Quincey,  this  stage  usually  lasted  about  eight 
hours,  and  he  was  enabled  to  time  the  exhibition  of  his 
dose  so  that  its  narcotic  influence  corresponded  to  the 
natural  hours  of  rest.  Not  infrequently  he  indulged  in  an 
opium  debauch  before  going  out  to  dinner,  or  preparatory 
to  a  visit  to  the  opera.  This,  however,  was  not  always  the 
case,  and,  in  common  with  most  opium  eaters,  he  resorted 
to  the  drug  when  he  could  enjoy  its  effect  in  perfect  quiet. 
He  says : — 

"I  will  admit  that  markets  and  theatres  are  not  the 
appropriate  haunts  of  the  opium  eater  when  in  the  divinest 
state  incident  to  his  enjoyment.  In  that  state  crowds 
become  an  oppression  to  him ;  music  even  too  sensual  and 
gross.  He  naturally  seeks  solitude  and  silence,  as  indis- 
pensable conditions  of  those  trances  or  profoundest  reveries 
which  are  the  crown  and  consummation  of  what  opium  can 
do  for  human  nature.  .  .  .  The  remedies  I  sought  were  to 
force  myself  into  society,  and  to  keep  my  understanding  in 
continual  activity  on  matters  of  science.  But  for  these 
remedies,!  should  certainly  have  become  hypochondriacally 
melancholy.  In  after  years,  however,  when  my  cheerfulness 
was  more  fully  re-established,  I  yielded  to  my  natural 
inclination  for  a  solitary  life.  And  at  that  time  I  often  fell 
into  those  reveries  upon  taking  opium,  and  more  than  once 
it  has  happened  to  me  when  I  have  been  at  an  open  window, 
in  a  room  from  which  I  could  overlook  the  sea  at  a  mile 
below  me,  and  could  command  a  view  of  the  great  town  of 

L ,  at  about  the  same  distance,  that  I  have  sat  from 

sunrise  to  sunset  motionless,  and  without  wishing  to  move." 

There  is  no  doubt  that  many  brilliant  conversationalists, 
before  dining  out,  take  opium  to  stimulate  their  mental 
faculties.  If,  however,  the  dinner  is  delayed  the  effect  is 
unfortunate.  I  remember  one  man — an  opium  eater — who 
went  to  sleep  after  the  soup  and  oould  not  be  roused  until 
thr  ^. 
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We  have  another  example  of  tolerance  in  the  case  of  the 
arsenic  eaters  of  Styria.  They  begin  with  a  small  dose,  and 
gradually  increase  the  quantity  as  they  become  accustomed 
to  ita  effects.  The  tolerance,  however,  is  not  porrattnont,  for, 
if  the  arsenic  eater  leaveB  his  native  country  and  abandons 
the  habit,  ho  cannot  resume  it  with  impunity  on  his  return. 

It  is  said  that  in  some  cases  tolerance  has  been  ostnb- 
liflhed  in  the  case  of  corrosive  sublimate,  and  that  there 
are  people  who  can  take  very  largo  doses  with  impunity. 

A  very  good  example  of  tolerance  is  afforded  by  sniphate 
of  sine.  Ordinarily  this  salt  acts  as  an  emetic,  and  thirty 
grains  will  promptly  evacuate  the  contents  of  the  stomach. 
In  many  nervous  diseases,  such  as  chorea,  large  doses  may 
be  given  with  advantage.  If  the  quantity  is  gradually 
worked  up  to,  as  much  as  twenty  grains  may  be  given  every 
two  hours,  without  producing  nausea  or  inconvenience  of 
any  kind. 

Tolerance  is  quickly  established  in  the  case  of  oonlium, 
and  if  the  dose  ia  gradually  pushed*  patients  will  take 
enormous  doses  of  the  succub  without  the  induction  of  the 
ordinary  physiological  effect.  With  caro  even  an  ounce 
may  be  given  hourly  with  safety. 


ACCUMULATION. 

Some  drags  are  said  to  be  "cumulative,"  and  what  is 
generally  understood  by  this  expression  is  that  the  patient 
goes  on  taking  a  certain  medicine  up  to  a  particular  point 
when  quito  anddenly  he  suffers  from  untoward  symptoms. 
This  is  true  to  a  certain  extent,  but  it  is  not  the  whole 
irath.  Digitalis  is  commonly  quoted  as  an  example  of 
»  cumulative  dmg,  and  what  happens  is  this.  Digitalis  is 
a  dinrctie,  and  is  eliminated  by  the  urine,  Wbilnt  the  patient 
IB  taking  the  drug  he  may  catch  a  cold  or  meet  with  some 
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dlsttu'lmnoe  of  tlio  syetem  wliicli  leads  to  an  interforenoe 

with  tliG  action  of  the  kidiioys.  Tho  drug  is  no  longer 
eliminated,  and  the  result  is  that  a  larger  percentage  is 
present  in  the  blood  and  produces  toxic  symptoms. 

We  get  pretty  much  tho  same  kind  of  thing  in  cliromo* 
lead  poisoning.  Tlio  poison  circulates  slowly,  becoming 
aBsimilatcd  and  eliminated  in  nearly  equal  qnantities,  nntil 
an  increase  in  the  dose,  an  arrest  in  tho  elimination,  an 
affection  of  tho  kidney,  a  weakening  of  tho  vital  powers, 
or  possibly  an  exbauBtion  of  the  tolerance  of  the  animal 
economy,  or  all  of  these  combined,  allow  the  phenomena 
of  acnte  or  chronic  lead  poisoning  suddenly  to  declare 
themseWes. 


INCOMPATIBILITY  AND  ANTAGONISM. 


Tnoompatibtlity  may  be  either  chemical  or  physiological. 
It  is  easy  to  give  examples  of  the  foi-mer  variety.  A  student 
is  told  to  preserihe  for  a  patient  suffering  from  dyapepsuL 
Flo  writes  out  the  foi-mula  for  a  gentian  and  acid  mixture 
containing  fifteen  niiuims  of  dilate  hydrochloric  acid  in 
earh  dose,  Tho  patient  mentions  casually  that  she  is 
«*  troubled  with  Iho  wind,"  and  the  Rtndeiit,  knowing  that 
sal  volatile  is  "  pood  for  flatulence,"  adds  Lalf  a  drachm  of 
tho  aromatic  spirit  of  ammonia  to  each  dose,  reganllem  of 
the  fact  that  the  hydrochloric  acid  neutralizes  tho  ammonia* 

Chcmista  are  very  fond  of  telling  ua  that  certain  combina- 
tions are  incompatible,  althongli  in  reality  they  are  not  so. 
Foi"  example,  we  are  coustantly  warned  not  to  give  iron  with 
TOgotable  infusions  containing  tannic  acid  "because  they  are 
incompatible."  As  a  matter  of  fact  they  arc  not  incompatible. 
The  tannic  acid  combines  with  the  iron  to  form  tannale  v( 
iron,  which  is  black,  and  consequently  makes  an  unsightly 
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mixtaro;  bat  therapeutically  it  is  aoiivo  enough,  and  is 
i*eadilj  absorbed  by  tlie  stomncb.  A  prescription  whicli 
wonld  bo  rejected  on  purely  chemical  grotmds  may  be 
therapeutically  active.  Far  example,  on  injection  raiglit  be 
ordered  containing  acetate  of  lead  aod  solpbate  of  zinc  with 
ro66-water.  It  is  true  that  the  eulphato  of  lead  formed  by 
the  double  decomposition  would  be  precipitated,  but  this 
finely  divided  acetato  of  lead,  when  shaken  up,  would  form 
a  yery  valuable  application  in  a  case  of  gonorrhoea^ 

Some  combinationB  of  diugs  are  exploeive.  For  example, 
chlorate  of  potassium  and  gallic  acid,  ordered  to  be  dispensed 
in  powder  for  the  patient  to  dissolve  in  water  to  form  a 
gargle,  exploded  violently,  and  resulted  in  a  serious  accident 
to  the  phamiaciflt.  A  mixture  of  chlorate  of  potassium, 
tincture  of  i>erchIoride  of  iron  and  glycerine  exploded  when 
kepi  in  a  warm  place.  Chromic  acid  readily  parts  with  ita 
oxygen  and  explodes  when  mixed  with  glycerine.  Oil  of 
turpentine  and  sulphuric  acid  explode  violently  when  mixed, 
and  amber  oil,  for  the  Bame  reaeou,  should  not  bo  disjiensed 
with  nitric  acid.  It  is  not  wise  to  prescribe  oxido  of  silver 
or  nitrate  of  silver  with  creasote  in  the  form  of  a  pill. 
FoTmanganatc  of  potassium  and  glycerine  form  a  dangerous 
combination,  and  it  is  not  safe  to  prescribe  permauganatc  of 
potaseinm  in  a  pill  with  extract  of  gentiim,  or  the  whole  mass 
may  go  off  suddenly.  The  proper  excii)iont  in  this  case  is 
kaolin  or  Chinese  chalk.  A  simple  example  of  an  explosive 
combination  is  afforded  by  puttiug  a  few  chlorate  of 
potassium  tabloids  and  a  box  of  safety  matches  in  the 
OTercoat  pocket. 

Antipyrin  gives  us  two  good  examples  of  incompatibOity. 
When  mixed  with  spirit  of  nitrous  ether  it  forms  green 
crystalB,  and  with  salicylate  of  sodium  an  oily  liquid. 
Chloral  is  decomposed  by  alkalies  and  should  not  be  given 
with  liquor  potasscc  or  with  ammonia. 
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There  are  certain  mixtures  wMch,  althougli  not  incom- 
liEitibl©^  nre  inexpedient  No  one,  for  example,  should 
proBcribo  tinctwre  of  cupsicum  in  an  efferTescing  mixture, 
for  tho  patient,  in  taking  a  dose,  will  bo  in  danger  of  being 
half  blinded  by  tho  hot  pepper. 

Physiological  inc^jmpatibility  is  of  much  greater  import- 
ance, and,  curiously  enough,  it  is  a  subject  to  which  bui 
little  attontion  is  paid,  for  it  is  very  common  to  come  acrosa 
prescriptions  containing  drugs  absolutely  antagonktic  in 
action.  For  example,  pilocarpine  will  not  produce  sweating 
if  administered  with  atropiue.  No  student  who  knows  his 
pharmacology  ie  likely  to  fall  into  the  error  of  prescribing 
physiological  incompatibilities. 

Somotimes,  howevorj  a  proscription  is  **batl,"  both  on 
chemical  and  pharmacological  grounds.  For  example,  a 
man  prescribes  strychnine  with  bromido  of  potassinm.  This 
is  bad,  for  these  two  drugs  are  idiyHiologically  antagonistic. 
But  it  ia  worse  chemically,  for  after  a  few  hours  an  insolable 
bromide  is  formed  which  settles  to  tho  bottom  of  tho  bottle, 
so  that  the  patient  gets  the  whole  of  it  with  tho  last  dose. 
The  bromide  may  bo  in  sufficient  quantity  to  form  a 
chemical  compound  with  the  strychnine,  but  not  to  counteract 
its  powerful  physiological  action.  Wo  have  a  similar  example 
when  acetate  of  morphine  is  prescribed  with  bicarbonate  of 
potassium  or  carbonate  of  ammonium. 

There  was  at  one  time  oonsidorable  difference  of  opinion 
as  to  whether  drugs  could  be  mutually  antagonLatic^  The 
opponents  of  the  theory  of  mutual  autagomsm  maintain  that 
whilst  one  drug  increases,  another  depresses  or  suspends 
function,  and  that  the  drug  which  increases  function  can 
nerer  overcomo  the  oflfect  of  a  drug  that  has  abolished 
function.  The  ad  vacates  of  the  theory  of  mutual  antagonism 
point  out  that  atropine  will  antagonize  the  action  of 
muscarine,  and   muscarine   tho   action  of  atropine,  on  tbo 
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heart ;  tbat  atropine  will  autagonijse  the  action  of  pilocarpine 
on  the  submaxillary  gland  aotl  vice  rersd,  and  thafc,  moreover, 
if,  after  atropine  has  antagonized  the  effects  of  pilocarpine, 
a  further  quantity  of  pilocarpine  is  administered,  it  will 
overcome  the  action  of  atropine,  and  that  the  salivary 
flocrotion  will  be  re-established ;  and,  finally,  that  lime  and 
potash,  which  excite  the  same  action  on  the  frog's  ventricle, 
when  administered  Bimultancowsly  do  not  produce  the  sum  of 
their  nnitfid  action,  but  one  drug  lessens  the  effect  of  the 
other.  The  weight  of  evidence  is  clearly  in  favour  of  the 
latter  view,  find  wo  are  justified  in  assuming  the  existence  of 
matnal  antagonism  between  certain  drugs.  If  further 
cTidence  were  required  it  is  afforded  by  the  fact  that  in 
experiments  with  Roy's  apparatus,  when  the  ventricle  only 
is  employed,  chloroform  and  ammonia  arc  found  to  bo 
mutually  antagonistic.  Iodoform  and  ammonia  are  also 
mutually  antagonistic  with  regard  to  their  action  on  the 
whole  ventricle. 

It  is    not   difficult   to    find    examples    of    i»hy8iological 
antagonism : — 


Belladonna 


Hyoscyamns 

Stramonium 

Atropine 

Horn  atropine 

HyoBcyamine 

Dnboisine 

Jaborine 

Jaboridine 

Digitalis 


Antatjonwe,  i  Jaborandi 

I  Pilocarpine 
with  respect  to  secretions  ,.  Pilocarpidinc 

Muscarine 
Picrotoxin 
Aconite 
Aconitine 
Muscarine 
Opium 
Morphine 
Codeine 
f  Aconite 
I  Aconitine 


on  the  heart 

as  regards  general  action, 
but  only  partly 

on  the  heart 
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Nux  Vomica  , 

Stryclinine 

Bnicine 

ThLibaino 

Calabarme 


on  the  cord 


PhyHoetigma 

PbysoBtigrain© 
Chloral  Hydrate 
Parakkliyde 
Bromides 


THE  AET  OF  PRESCRIBINO. 

Very  few  students  know  how  to  proscribe,  and  yet 
there  is  yery  little  difficulty  about  it.  The  only  thing 
ndoeflflary  is  to  know  a  few  doeee.  Lot  ns  take  a  simple 
preacriptiott  and  see  what  wo  can  make  of  it.  A  patient 
has  a  hacking  congh,  unaccompanied  by  expeotoratioDi  for 
which  wo  want  to  prescribe  small  dosos  of  morphine,  to 
bo  taken  freq^uently  in  the  form  of  a  liuctus.  The  ordinary 
doae  of  the  liquor  mori»hiniij  acotatis,  or  li([iior  murphinie 
hydrocbloratuB— for  it  is  a  matter  of  indifference  which  wc 
prescribe — is  fifteen  minims ;  but  if  we  give  three  minims 
at  a  dose,  it  is  sufficient  to  check  the  cough  without  disturb- 
ing the  stomaeh  or  producing  constipation.  If  it  is  to 
be  taken  frequently,  the  actual  quantity  uf  fluid  prescribed 
should  not  be  large,  and  it  should  be  more  or  loss  sticky 
or  mucilaginous,  so  that  it  will  hang  about  the  back  of 
tlie  throat.  The  following  prescription  answers  the  purpose 
admirably :  — 

Solution  of  hydrochlorato  of  morphine    . ,     3  rains. 
Spiri t  of  chloroform         , . ,          .  .          * , .     8  m  ins. 
Syrup  of  lemons  ...                                 .  .     ^^  dr. 
Water       to  1  dr. 

If  we  want  to  give  this  in  a  four-ounce  bottle  with  teaspoon- 
fill  doses,  it  is  simply  a  matter  of  multiplying  by  tho 
number  of  drachms  in  four  ouuceSi  that  is  by  thirty-two»^ 
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or,  for  the  Bake  of  oonvenience,  let  as  my  thirij,  when  the 
prescription  assumes  this  form^ 

Solution  of  bydrocblorato  of  morpliine  ...     1^  drg. 
Spirit  of  clilarofonB         ...  ...         ,.,     1^  ditj. 

Syrup  of  lemons    ...  ...  2  ozs. 

Water       .  ,  .  .  to  4  ozs. 

A  tea-spoonful  occftBionallj. 

If  we  wish  to  make  a  chauge  in  the  taste  of  the  tnedicinei 
we  substitute,  for  the  syrup  of  lemons,  simple  glycerine  or 
Bjrnp  of  tolu>  or  a  somewhat  smaller  (quantity  of  syrup  of 
Virginian  prune;  and  wo  may^  if  we  are  so  inclined,  dilute 
any  of  these  with  mucilage  of  acacia.  If,  in  addition, 
wo  want  to  give  an  expectorant,  we  add  livo  miuims  of 
ipecacuanha  wine  to  each  dose.  Wo  have  at  least  half  a 
dozen  prescriptions  roady  for  use,  and  all  formed  on  the 
same  model. 

Then  take  the  ordinary  gentian  and  sodium  luixturo,  so 
commonly  used  in  the  treatment  of  dyspepsia.  It  runs  as 
follows:— 

Bicarbonate  of  sodium   ...  . .  ...      15  grs. 

Spirit  of  chloroform       ...  ...  ...     ISmins. 

Compound  infusion  of  gentian  ..,  to  1  oz. 

If  we  wish  to  make  this  stronger,  we  put  in  half  a  drachm 
of  compound  tincture  of  gentian,  and  if  wo  wish  to  make 
it  more  palatable,  wo  add  half  a  drachm  of  tincture  of 
orange  peel,  or  syrup  of  orange.  If  we  wish  for  a  sedatiyo 
action  on  the  stomach,  throe  minims  of  dilute  hydrocyanic 
acid  will  not  be  amiss ;  whilst,  if  we  desire  a  carminative 
notion^  there  is  no  objection  to  ton  minims  of  tincture  of 
ginger.  To  obtain  a  tonic  oflbct,  some  of  tho  other  ingre- 
dients may  be  replaced  by  ton  minims  of  tincture  of  uux 
vomica.  This  mixture  being  alkaline,  is  usually  given  a 
quarter  of  an  hour  before  meals,  to  increase  tho  secretion 
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of  tLe  gftstric  juice,  but  if  wo  prefer  giviog  a  medicino  after 
meals,  all  we  have  to  do  ib  to  aiibstituto  for  tbo  bicarbooato 
of  Bodiura  fifteou  iniiiima  of  dilute  bydrocbloric  acid.  Wben 
we  are  tired  of  tbo  infusion  of  gentian  we  replace  it  by 
tincture  and  infusion  of  quassia  or  calumba,  so  tbat  we  have 
an  entirely  new  series  of  prescriptioue.  It  is  a  very  simple 
matter,  and,  from,  a  basis  of  a  single  formula,  we  find  ourselves 
in  possession  of  a  couple  of  dozen  prescriptions. 

The  ordinary  tonic  quinine  mixture  is  capable  of  being 
manipulated  in  a  very  similar  way.     Tbe  usual  formula  is — 

16  grs. 

, :^dr. 

to  8  0Z8. 


Sulphate  of  quinine 
Dilute  sulphuric  acid 
Water        


ITIca.  ^^B 


1 
I 


Two  table-spoonfuls  three  times  a  day,  before  meals. 

The  taste  of  this  mixture  can  he  altered  by  substituting 
cinnamon  water  for  ordinaiy  water,  or  by  adding  ten 
minims  of  tinctui-e  of  orange-peel  and  half  a  drachm  of 
simple  syrup  to  each  dose.  The  addition  of  a  couple  of 
grains  of  sulphate  of  iroD  to  each  dose,  converts  the  sulphate 
of  quinine  miitnre  into  a  mixture  of  iron  and  quinine. 

The  ordinary  percblorido  of  iron  mixture  presents  no 
difficulty. 

Tincture  of  i>orclJoride  of  iron  ...  , . .  15  mins. 

Spirit  of  cliloroforni         ...  ...  ...  15  mins. 

Glycerine              ...         ...  ...  ...  15  mius. 

Water       ...          ...          ...  ...  ...  to  1  oji. 

If  it  is  thought  desirable  to  give  digitalis,  all  that  m 
necessary  is  to  add  a  couple  of  drachms  of  the  freshly  pre- 
pared infufiiou,  but  as  this  makes  a  black  and  unsightly 
mixture^  the  addition  of  fifteen  drops  of  dilate  phosphoric 
acid  is  au  advantage. 

The  best  pill  for  anajmiaaed  chlorosis  is  the  following ; — 
Dried  aulpbate  of  iron,  five  grains  j 
Sirajdc  syrup,  enough  to  make  a  pill. 
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The  pUli  are  qnito  bard,  but  wliea  tkrown  into  wator 
rapidly  difiiiitegrate,  the  salt  being  deposited  in  a  iotm 
in  whic'b  it  is  rapidly  absorbed  by  tho  etomacb.  Tboae 
pills  ehould  never  be  made  with  vegetable  extracts,  or  tbcy 
will  form  a  sticky  mass  which  is  but  slowly  soluble,  and 
not  nncommonly  irritates  that  i>ortion  of  the  mucous  mom- 
brane  of  the  stomach  with  which  they  come  in  contact. 
Fire  grains  of  the  dried  sulphate  of  ii'OD  are  equivalent  to 
nine  grains  of  the  crystalline  salt,  and  as  muiit  patients  tuko 
without  difficulty  two  i>ills  threo  times  a  day  after  meals, 
the  amount  of  iron  administered  is  considerable.  The 
addition  of  one-hundredth  of  a  grain  of  arsenious  acid  to 
each  pill  is  often  adTautageoua.  These  pill;^  are  apt  to 
conetipftte,  and  in  cases  of  anflL-raia  little  bt-nefit  is  derived 
from  iron  unless  the  bowels  are  kept  well  open. 
^K     An  excellent  purgative  pill  is  the  following  :— 

H     Th 
^Momf< 


fe" 


Calomel,  three  grains ; 

Extract  of  hyoscyamns,  enough  to  make  a  pill. 

This  pill,  if  taken   at   bedtime,  usually  acts  well  and 
"ortably,  without  causing  inconvenience.     The  henbaoe 
prevents  griping  and  Btraining. 

A  student  who  commences  professional  life  with  half  a 
dozen  prescriptions-^the  gentian  and  sodium  mixture,  the 
Uttinine  mixture,  tho  iron  mixture,  the   morphine  Unctus, 

e  iron  pill,  and  tho  calomel  pill— will  not  do  badly.  At 
all  events,  ho  will  not  be  in  the  position  of  the  man  who 
said  that  his  difficulty  was  not  so  much  in  prescribing  th(> 
right  thing,  as  in  prescribing  anything  at  aU. 

The  beginner,  in  what  may  bo  cMvd  U.o  exponmentel 
.t>ige  of  hu  prescribing  lifc,  ehoul.l  not  attempt  any  wide 
n«ge.  but  Bhould  limit  Limedf  to  accurately  obsermg  and 
•oqniring  a  knowledge  of-  ^ 

I.  The    value   of  small    dosoB    of    t«>*='"  ^     °'»e 
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froqiientlj  repeated  in  tlie  treatment  of  toDsillitis,  and  in 
the  initial  stage  of  febrile  diBcaaes. 

2.  Tbo  yalno  of  painting  iho  cLefii  and  back  with  iodine 
liniment— diluted  if  necessary  witb  an  equal  quantity  of  the 
tincture^in  all  casee  attended  with  ctiugh, 

3,  The  valuo  of  the  dried  sulphato  of  iron  pill  in  con- 
junction with  purgatives  in  the  treatment  of  anaemia, 

4»  The  value  of  grtkin  doses  of  grey-powder  with  an  equal 
qnautity  of  Dover's  powder  three  times  a  day  in  the  treat- 
ment of  syphilis. 

5.  Tho  valne  of  large  doses  of  the  iodides  in  the  treatment 
of  tertiary  syphilis. 

6.  The  value  of  large  doses  of  hi-omido  of  potassium  in 
the  treatment  of  the  "  heats  and  flushes  "  and  other  symptoms 
from  which  women  suffer  about  the  time  of  the  menopause. 

7.  The  value  of  quinine  in  the  treatment  of  sirpra-orbital 
neuralgia,  and  in  the  periodical  febrile  disturbance  &om 
which  old  malarial  patients  suffer. 

8.  The  value  of  five  grains  of  batyl-chloral-bj'drato  wit 
one  two-hundredth  of  a  grain  of  gelsemine  in  neuralgia  of 
the  fifth  nerve. 

9.  The  value  of  small  doses  of  a  saturated  solution  of 
camphor  in  alcohol  in  tho  treatment  of  autumnal  or  choleraic 
diarrhoea. 

to.  The  valno  of  small  doses  of  perehloride  of  mercury 
in  the  treatment  of  infantile  diarrhoea  when  the  strjols  are 
green,  slimy,  and  offensive, 

11,  The  valno  of  sulphide  of  calcium  in  doses  of  a  tenth 
of  a  grain  in  the  treatment  of  boils,  carbuncles,  and 
abscesses. 

12.  The  value  of  nitroglycerine  and  nitrite  of  amyl  iji 
the  treatment  of  angina  iJecturis  and  allied  conditions. 

13.  Tho  value  of  alcohol  in  the  treatment  of  fever?*, 

14,  The  value  of  flying  blisters  in  typhoidal  coudiiioas. 
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THE  APPLICATION   OF   HEAT  AKD   COLD. 


Heat  and  cold,  in  their  actions  on  living  organisms,  have 
long  been  the  Bubject  of  study  and  experimentation,  and 
many  interesting  and  curious  facts  have  been  determined  by 
these  researches. 

Heat. — A  distinction  must  be  made  between  wot  heat  and 
dry  beat.  It  is  found  that  whilst  it  is  impossible  for  a  man 
to  keep  bis  band  ia  water  at  a  temperature  of  124^  P.  he 
can  remain  five  minutes  in  air  at  a  temperature  of  200^  P* 
without  much  inconvenience*  If  the  air  ia  perfectly  dry,  a 
temperature  of  from  280°  to  300**  F.  can  be  Bustainoi. 

Yurioufi  observations  on  the  ©flfect  of  heat  have  been  made 
on  the  lower  animals. 

LauteDbach  has  shown  that  heat,  when  applied  to  the 
motor  nerves  of  frogs,  prodnces  movements  in  the  muscles 
both  by  its  action  as  a  simple  irritant  and  by  its  destructive 
effects*  Heat  acts  as  a  simple  irritant  at  temperatures 
ranging  fn>m  68°  P.  to  135^  P.  The  influence  which  these 
moderate  degrees  of  heat  exert  on  the  motor  nerves  re- 
aembles  that  induced  by  the  galvanic  current,  in  that 
mnscnlar  contractions  commonly  occur  either  on  bringing 
the  heated  object  in  contact  with  the  nerve  or  on  re- 
moving it. 

When  the  foot  of  a  frog  ia  placed  in  warm  water  reflex 
movements  are  produced.  These  reflex  movements  occur  at 
a  lower  temperature  iu  the  case  of  the  posterior  extremities 
than  of  llie  anterior.  The  lowest  degree  of  heat  applied 
in  the  form  of  hot  water  which  produced  reflex  movements 
in  the  posterior  extremities  of  the  frog  was  84^  P. 

Dry  heat  produces  little  or  no  effect  on  certain  kinds  of 
frogs.  The  Banw  esculenim  allow  themselves  to  be  burnt 
freely  with  a  hot  iron  without  resenting   it   in   any   way. 
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This  is  not  trne  of  all  frogs,  for  the  Banm  iemporarise  and 
the  varions  kinds  of  toads  move  off  directly  if  touched  with 
heated  metals.  In  the  case  of  the  esculenta  frogs  it  is  not 
only  the  skin  which  is  imperyions  to  the  action  of  dry  heat, 
but  the  nerve  trunks  themselyes  are  absolutely  insensible  to 
this  method  of  irritation.  It  is  only  to  dry  heat  that  the 
Banse  eaculentse  are  insusceptible,  for  they  display  the 
greatest  possible  objection  to  the  application  of  moist  heat. 
When  the  hind  legs  of  one  of  these  frogs  is  dipped  into 
oil  at  a  temperature  of  205°  F.  yigorous  reflex  moyements 
are  induced,  but  when  the  leg  is  brought  in  contact  with 
the  metal  vessel  containing  the  oil,  which  is  of  course  at 
the  same  temperature,  no  effect  results.  In  the  same  way, 
when  a  piece  of  metal  is  dipped  in  the  hot  oil  and  wiped 
dry  it  in  no  way  incommodes  the  frog. 

Some  mammals  experience  no  pain  from  the  application 
of  a  very  hot  iron.  For  example,  a  deep  bum  made  in  the 
oar  of  a  large  brown  rat  seemed  only  to  tickle  the  animal. 
It  brushed  its  ear  with  the  anterior  extremity  of  the  same 
side — a  movement  identical  with  that  which  it  had  pre- 
viously made  when  the  ear  was  tickled  with  a  feather^ — but 
it  made  no  effort  to  escape.  When,  however,  the  iron  was 
allowed  to  cool,  the  slightest  touch  obviously  gave  pain. 
Burning  its  tail  with  a  very  hot  iron  caused  the  animal  to 
lazily  turn  its  head  and  smell  the  burning  part.  Touching 
the  skin  with  hot  water  immediately  gave  rise  to  frantic 
efforts  to  escape. 

The  same  apparent  indifference  to  the  application  of  a 
hot  iron  has  been  observed  in  the  case  of  pigs. 

Some  people  seem  rather  to  like  the  application  of  the 
actual  cautery.  A  patient  of  mine  who  was  paralyzed  had 
it  applied  to  his  spine  several  times,  and  refused  an 
anaesthetic,  maintaining  that  the  sensation  was  ratbor 
pleasant  than  otherwise. 
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The  heiirt  of  a  frog  exiiosed  to  a  higU  temperature  Boon 
becomes  nndiilj  freqnent  and  fails  to  contract  properly. 
The  explosion  of  the  contractive  substance  is  prematuroly 
induced  before  a  sufficient  supply  of  cxploBive  raaturial  ia 
sccumiilated,  bo  that  each  stroke  bocom«B  more  and  more 
feeble,  and  as  the  rate  is  quickened  the  beats  become 
irregular  and  finally  cease. 

The  influence  of  heat  and  cold  modifies  the  action  of 
veratrine  on  muscle,  and,  reasoning  from  analogy,  it  is 
probable  that  temperature  modifies  the  action  of  other  drugs, 
not  only  on  muscle,  but  on  nerves  and  nerve-contres. 

The  effects  of  heat  on  the  human  body  vary  with  the 
degree  of  boat,  the  slowness  or  rapidity  of  transition  from  a 
low  to  a  high  temperature,  and  also  with  the  length  of 
exposure.  Other  modifying  conditions  are  met  with  in  the 
ej[>n8titutional  state  of  the  individual,  in  the  amount  of 
moi&turc  in  the  atmosphere,  and  in  the  condition  of  the 
health. 

The  range  of  temperature  within  the  limitn  at  which  life 
flftn  he  maintained  is  greater  in  the  case  of  man  than  in  any 
other  animal. 

Dry  heat  can  bo  borne  with  much  less  inconvenience 
than  moist  heat.  In  one  case  a  teroporature  of  lilO^  F.  was 
anatained  for  twenty  minutes,  and  in  anuthor  a  temperatiiro 
of  260^  F.  was  sustained  for  eight  minutes.  Workmen  have 
been  known  to  enter  a  drying-oven  in  which  the  ther- 
mometer stood  at  350^  F.  Stokers  often  carry  on  their 
work  at  temperatures  of  from  12u°  to  160"  F.  In  those 
CMOS  the  profuse  perspiration  which  is  induced  exerts  a 
cooling  influence,  and  prevents  any  material  rise  in  the 
temperature  of  the  bfKly. 

Hoist  heat  is  much  more  prejudicial,  and  few  people  are 
■hie  to  remain  in  a  vapour  bath,  at  a  temperature  of 
120^  F.,  for  more  than  a  few  minutes. 
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The  effects  experienced  by  those  exposed  to  a  great  heat 
vary  with  the  temperature,  the  duration  of  the  exposure,  the 
moisture  of  the  air,  and  the  amount  of  the  effete  material  in 
the  atmosphere.  The  first  sensation  is  usually  agreeable, 
but  this  is  succeeded  by  one  of  heat  and  oppression,  which 
is  relieved  as  perspiration  becomes  profuse.  The  initial 
stimulation  of  the  nervous  and  muscular  systems  is  rapidly 
followed  by  a  feeling  of  languor  and  depression,  so  that 
mental  effort  is  an  exertion,  and  there  is  a  tendency  to 
dizziness  and  faintness.  K  the  temperature  continues  to 
rise  or  is  long  maintained,  the  symptoms  induced  resemble 
those  of  sunstroke. 

A  person  exposed  to  a  high  degree  of  heat  is  safe  so  long 
as  his  temperature  does  not  rise  more  than  ten  degrees 
above  the  normal. 

The  usual  cause  of  death  in  people  exposed  to  a  high 
degree  of  temperature  is  heart  failure.  The  cardiac  myosin 
coagulates  at  a  temperature  of  115°  F.,  and  even  at  a  much 
lower  temperature  its  condition  is  seriously  affected.  The 
regulative  heat  mechanism  is  unable  to  withstand  the  strain 
of  too  great  an  external  heat,  or  of  too  prolonged  an  ex- 
posure to  a  great,  but  less  degree  of  heat.  It  is  possible 
that  the  chain  of  events  leading  to  death  may  not  take 
exactly  the  same  course  in  every  case,  but  there  can  be  no 
doubt  that  a  high  temperature  increases  the  metabolism  of 
the  various  tissues.  Mammalian  muscles  become  rigid  at 
120°  F.,  but  death  always  occurs  before  that  temperature  is 
reached  by  the  blood. 

The  most  convenient  method  of  applying  heat  to  the 
body  is  by  means  of  a  hot  bath. 

It  may  be  convenient  to  indicate  the  temperatures  of 
various  baths : — 

A  cold  bath  is  a  bath  the  temperature  ef  which  is  below 
70°  F. 
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A  tepid  bath  ranges  in  tomporature  from  SB'^  to  95°  F. 

A  warm  bath  is  a  bath  botween  90''  and  104^  F. 

Hot  batbs  bavo  a  temperature  from  102"  to  110°  F. 

A  hot  bath  is  more  easily  borne  if  the  temperature  of  the 
water  is  gradually  raised. 

The  effect  of  an  indifferent  or  tepid  bath  is  not  very 
marked,  and  is  almost  confined  to  the  peripheral  cxtremitiea 
of  the  nerves.  There  is  no  excitation  of  the  nerve  centres 
or  of  the  circulatory  system.  Neither  the  pulse  nor  the 
secretions  are  affected,  and  the  temperature  of  the  body 
remains  unaltered. 

The  general  warm  hath  produces  sensations  which  are 
generally  agreeable.  The  pulse  and  reBpiration  become 
more  frequent,  and  there  is  dilatation  of  the  blood-vessels 
of  the  shin  foDowed  hy  perspiration. 

If  the  bath  is  very  hot  the  ptilso  is  greatly  increased  in 
frequency,  and  the  respiration  becomes  anxious  and  quick* 
ened.  There  is  a  sensation  of  throbbing  in  the  head  and 
the  blood-vessels  pulsate  violently. 

Hot  baths  are  employed  therapeutically  in  the  early 
stages  of  a  cold,  in  bronchitis,  in  the  treatment  of  renal  and 
biliary  colic,  in  Brigbt's  disease,  in  chronic  rheumatism, 
and  in  painful  menstrual  disorders* 

The  duration  of  the  bath  will  depend  on  the  age  and 
strength  of  the  patient,  on  the  nature  of  the  affection  from 
which  be  suffers,  and  on  the  temperature  of  the  water.  A 
very  hot  bath  can  be  borne  for  only  a  few  minutes,  but  in 
some  chronic  skin  diseases  patients  are  kept  in  a  tepid  bath 
for  many  consecntive  hours. 

The  local  applicjition  of  heat  in  the  form  of  a  douche, 
foot-bath,  or  sitz-bath,  has  much  the  same  effect  as  a  general 
warm  bath,  but  on  a  smfiUer  scale.  The  blood-vessels  are 
dilated,  and  the  vascular  distension  extends  to  the  adjacent 
arte.     A   hot  foot-bath  with   ur  without  the  addition  of 
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mustard  is  useful  at  the  onset  of  a  cold,  whilst  the  eitz- 
bath  is  frequently  resorted  to  by  women,  whose  menstrual 
flow  is  retarded  or  suspended.  In  the  case  of  the  sitz-bath, 
the  effect  is  produced  by  the  dilatation  of  the  blood-vessels 
of  the  pelvic  viscera. 

There  are  many  different  kinds  of  composite  liquid  baths, 
such  as  the  sea-water  bath,  the  alkaline  bath,  the  nitro- 
muriatic  bath,  the  bran  bath,  the  seaweed  bath,  the  pine 
bath,  the  mustard  bath,  and  so  on. 

In  addition  to  the  warm  bath,  heat  may  be  applied  to  the 
body  in  the  form  of  vapour.  This  is  commonly  known  as  a 
vapour  bath,  and  it  assumes  two  forms,  one  in  which  the 
vapour  is  inhaled  as  in  an  ordinary  Turkish  or  Hussian  bath, 
and  the  other  in  which  the  steam  is  applied  to  the  body 
enclosed  in  a  box,  the  head  protruding  through  an  aperture 
in  the  lid.  A  vapour  bath  is  usually  given  at  a  higher 
temperature  than  a  water  bath,  but  122°  F.  is  the  limit 
which  is  readily  borne.  The  vapour  bath  produces  profuse 
perspiration,  and  is  useful  in  a  great  number  of  painful 
chronic  affections.  In  the  Turkish  bath  the  patient  has  a 
cold  douche  before  going  out  in  the  open  air  to  contract 
the  blood-vessels  of  the  skin. 

In  some  bathing  establishments  flagellation  is  resorted 
to,  in  order  to  stimulate  certain  dormant  energies.  In 
London  instruments  for  this  purposes  are  supplied  at  the 
brush  shops.  The  mode  of  treatment  is  a  favourite  one  with 
old  men. 

Heat  employed  in  the  form  of  the  Paquelin  cautery  acts 
as  a  counter-irritant.  The  custom  of  "  firing  "  stiff  joints 
is  a  very  old  one.  The  Paquelin  cautery  is  used  with 
advantage  over  the  region  of  the  spine  in  many  oases  of 
chronic  paralysia.  The  appUcation  is  not  bd  pabM  m 
might  be  supposed. 

pQultioes  and  fomentutioBe  are  practiGiilly  local  hut  btihti 
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applied  to  the  akin,  A  poultice  is  a  ptiltaceous  mass  com* 
posed  of  materials  which  swell  up  on  the  application  of 
boiling  water.  They  are  UBnally  made  from  oleugenona 
fleedR,  such  as  linj*efed.  They  are  applied  hot  to  inflamed 
portions  of  the  skiti  to  promote  abborptiun  or  dijsiutegration 
of  the  prodncts  of  inflammation.  The  warmth  and  moisture 
relax  the  tissues  and  abate  the  tension  due  to  inflammation* 
When  matter  has  formed,  poultices  or  foraontations  facilitate 
its  paasage  to  the  surface  and  subsotj^uent  expulsion,  whilst 
limiting  the  spread  of  inflammation  in  other  diroctioue.  A 
poultice  prevents  evaporation  from  the  skin;  the  water 
being  held  by  the  pultaceous  mass  does  not  penetrate  the 
skin,  and  prevents  it  from  being  sodden.  Dry  heat  would 
catise  irritation^  whilst  the  simple  application  of  hot  water 
would  injure  the  skin  by  imbibition. 

Cold* — The  general  cflect  of  cold  on  the  Bystem  is  to 
lower  vital  activity  aud  the  mctftbolism  of  the  tissues. 

Cold,  however,  varies  in  its  effects  according  to  the 
degree,  the  duration  of  exposure,  and  the  extent  and  manner 
of  its  application. 

Moderate  cold  applied  for  a  brief  interval  acts  as  a  tonic, 
and  is  followed  by  a  stage  of  reaction. 

Dry  cold  is  much  less  injurious  in  its  effticts  than  moist 
cold,  or  cold  accompanied  by  wet.  Immersion  in  water 
cools  much  more  rapidly  than  exposure  to  air  at  the  same 
temperature,  and  a  constant  renewal  of  the  cooling  medium 
niaterially  hastens  the  reduction  of  the  temperature  of  the 
body.  It  IB  a  commoE  experience  that  sitting  in  a  draught 
of  only  moderately  cool  air  is  much  more  likely  to  produce 
a  chill  than  a  lower  temperature  when  the  air  is  still. 

One  of  the  first  effects  of  exposure  to  extreme  cold  is, 

er  a  brief  {»eriod  of  congestion,  contraction  of  the  blood- 

the  oapillaries  contracting  to  such  an  extent  as  to 

>  IMssage  of  the  blood  corpusoleB,    The  diminished 
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metabolism  which  quickly  ensues  influences  first  and  chiefly 
the  central  nerrous  system,  especially  the  brain  and  those 
centres  which  are  concerned  in  the  maintenance  of  conscious- 
ness. This  condition  is  intensified  by  the  slowing  of  the 
heart  and  the  interference  with  respiration.  The  result  is 
the  production  of  a  drowsiness  which  is  akin  to  sleep,  but 
diflers  from  it  in  the  tendency  to  pass  insensibly  into  death. 

Some  warm-blooded  animals,  scattered  members  of 
several  groups  of  mammalia,  assume  every  year  a  condition 
of  hibernation  or  winter-sleep.  The  heart  beats  slowly,  the 
respirations  are  few  and  far  between,  and  there  is  a  diminished 
activity  of  the  tissues,  the  various  functions  of  the  body 
being  practically  held  in  abeyance.  This  condition  is  due 
partly  to  cold,  but  not  entirely,  for  in  the  case  of  the 
dormouse  the  animal  will  fall  into  its  winter  sleep  at  a 
temperature  considerably  higher  than  that  at  which  it 
awakes  in  the  summer. 

The  influence  of  cold  on  the  frog's  heart  closely  resembles 
that  of  atropine.  Both  diminish  the  number  of  beats, 
prolong  and  strengthen  the  systole,  prolong  the  diastole, 
and  increase  the  diastolic  dilation  of  the  ventricle.  The 
diastole  is  prolonged  much  more  than  the  systole. 

Cold  may  be  applied  in  the  form  of  a  cold  bath,  as  a 
douche,  by  wet  packing,  by  cold  compresses,  in  the  form  of 
an  ice-bag,  or  by  irrigations,  lotions,  or  injections. 

Cold  baths  have  a  marked  influence  in  lowering  not  only 
the  surface  heat,  but  the  temperature  of  the  body  generally. 
The  immersion  of  a  patient  in  a  bath  at  60^  F.  for  ten 
minutes  reduced  the  axillary  temperature  from  normal  to 
94*6°  F.,  and  the  temperature  in  the  rectum  by  a  degree  and 
a  half.  The  temperature,  even  after  a  prolonged  immersion, 
is  rapidly  restored,  the  normal  being  usually  regained  in 
a  little  over  half  an  hour. 

The  first  eflfect  of  a  cold  bath  is  to  produce  shivering, 
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bltieuQSS  of  the  lips,  nose,  and  extromitiea,  a  fikll  in  the 
tem^yorattLTo  of  the  skin,  a  qtiickened  pulse,  and  convulsive 
sobbing  breathing.  A  condition  of  reaction  soon  onBues,  the 
skin  becomeB  mddy  and  glowing,  the  breathing  fall  and 
easy,  and  the  pulBo  quick  and  strong.  If  the  bath  is 
prolonged  a  condition  of  depression  again  ensues,  the 
patient  gets  blue  and  shivers,  and  experiences  a  feeling  of 
depression  and  wretchedness.  The  art  of  taking  a  cold  hath 
18  to  stay  in  it  just  sufficiently  long  to  ensure  a  good  reactiuo. 
The  explauatioQ  of  the  feeliog  of  mental  exhilaration  which 
is  eiporienced  by  healthy  people  after  taking  a  cold  hath  is 
that  there  is  contraction  of  the  yessels  of  the  skin  and  an 
inoroased  supply  of  blood  to  the  internal  organs. 

The  effect  of  a  cold  douche  is  very  much  the  same  as  that 
of  a  cold  bath,  but  as  it  exerts  a  mnoh  more  depressing 
influence  on  the  pyatcm,  the  application  must  bo  of  short 
duration. 

In  wet  packiDg  the  patient  lies  extended  on  two  blankets, 
oyer  which  is  placed  a  sheet  wrung  out  as  dry  as  possible 
with  cold  water.  The  patient  is  then  tucked  in  tightly 
with  the  blankets,  and  is  loft  to  perspire  for  as  much  as  he 
is  worth.  This  wet  pack  is  largely  employed  io  a  number 
of  diseases,  including  specific  fevers,  rheumatism,  and 
inflammatory  afiTectiouB. 

The  ico-bag  to  the  spine  hoe  been  extensively  lauded 
as  a  remedy  for  sea^sicknoss  and  many  functional  nervous 
difieases. 

The  cooling  lotion  so  generally  employed  in  surgical 
affections  consiats  of  two  and  a  half  ounces  of  rectified 
spirit  and  half  a  pint  of  water,  with  or  without  the 
addition  of  four  drachma  of  nitrate  of  potassium;  or  chloride 
of  ammonium. 

The  use  of  ether  sprayed  on  the  part  as  a  means  of 
inducing  loctil  auaMthesia  is  so  well  known  as  to  call  for  but 


Mi 


1$2 


PflARMACOLOGT  AXD  THERAPEUTICS. 


little  oomment.  The  ether  must  be  the  pare  RnR?8thetic 
ether,  and  its  effects  are  a^ailAble  only  for  minor  operatioDs. 
A  certain  amount  of  pain  is  experienced  as  the  part  thaws, 
mnd  in  people  of  feeble  circulation  chUblainB  sometimes 
result. 


LIGHT  AS  A  THERAPEUTIC  AGENT. 

There  is  good  eyidence  to  show  that  light,  and  especially 
direct  sunlight,  exercisea  a  beneficial  inflacnce  in  maintaining 
the  general  standard  of  health.  The  Italians  have  a  proverb 
to  the  effect  that  where  the  sun  does  not  enter  the  doctor 
does,  whilst  amongst  the  Indians  there  is  a  saying  that 
"  He  who  plants  a  tree  in  the  front  of  his  dwelling  begins 
to  dig  hifl  own  graTe."  In  connection  with  thi^  subjoct, 
reference  may  be  made  to  a  |)aper  '^On  the  InEaencc  of 
Light  upon  Protoplasm,"  published  in  the  Frooeodings  of 
the  Royal  Society,  by  Dr.  Arthur  Downcs,  now  of  the  Local 
Government  Board,  and  Mr.  Thomas  P.  Blunt.  In  this 
yalnable  and  suggestive  pa]>er  it  is  shown  by  u  series  of 
elaborate  experiments  that  light  is  inimical  to,  and  under 
favourable  circumstances  may  wholly  prevent,  the  develo|>- 
ment  of  bacteria  and  organisms  associated  with  putrefaction 
and  decay.  An  attempt  was  made  to  ascertain  with  what 
part  of  the  spectrum  this  property  of  light  was  associated, 
imd  the  conclusion  arrived  at  was  that  it  depended  chiefly 
on  the  blue  and  violet  rays. 

Practical  men  have  long  recognised  the  value  of  direct 
sunlight  in  the  treatment  of  disease.  Dr.  Pollock  states 
that  a  freckled  child  is  rarely  consumptive.  Ho  says  that 
there  is  not  only  mental  invigoratiou  in  Kuulight,  but  there 
are  vital  agcuts  aeaisted  and  possibly  developed  by  it,  Dr* 
Hermann  Weber  boars  equally  emphatic  testimony  as  to 
the  value  of  sunlight,  and  suggests  that,  when  possible. 
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pftdents  Bufforing  from  coDBnmption  should  be  placed  on  a 
temee  or  balcony  fihelterod  from  cold  winds,  but  exposed 
for  iDnny  hours  during  tbo  day  to  the  full  direct  rays  of 
the  sun. 

It  is  important  in  the  selection  of  b  place  of  residence  for 
a  persuo  suffering  from  lung  trouble  that  the  aspect  should 
be  due  south.  The  best  arrangement  is  to  have  the  sitting- 
loom  on  the  ground-floor,  and  the  bedroom  immediately 
over  it  When  from  necessity  both  rooms  are  on  the  same 
floor,  the  sitting-room  should  face  the  south,  and  the  rooms 
should  communicate  by  folding  doors,  which  should  be  left 
I         opeo  during  the  day,  to  permit  of  the  sun  shining  through 

I  tbem  into  the  back  room. 

II  Keflected  sunlight  is  not  without  a  beneficial  inflaouce^ 
and  when  rooms  on  the  same  floor  face  east  and  west,  it  is 
quite  easy  to  arrange  half  a  dozen  smsdl  mirrors  so  that 

'^^  iloring  many  hours  of  the  day  both  rooms  get  the  benefit  of 
^H  the  sunlight.  If  the  mirrors  are  objected  to  on  the  ground 
f  that  they  are  not  suflicieiitly  ornamental,  they  can  be  painted 
TTith  flowers,  should  that  special  form  of  art  excite  the  fancy 
Off  the  occupants  of  the  rooms.  The  typical  housewife  is 
Tery  fond  of  pulling  down  the  window-blinds  when  the  sun 
•hines  to  save  the  carpet  from  fading,  but  this  is  paltry 
economy,  which  should  not  be  tolerated  for  one  moment. 
^H  Attention  may  be  called  in  this  connection  to  an  interest- 
^B  ing  paper  by  SiemeuB,  "  On  the  Influence  of  Electric  Light 
f  on  Vegetation."  Ho  showed  that  plants  progressed  much 
more  readily,  and  attained  a  much  higher  degree  of  develop- 
ment, when  subjected  to  the  iufloence  of  sunlight  by  day 
and  of  electric  light  by  night,  than  when  exposed  to  the 
Action  of  sunlight  only.  It  is  true  that  ho  cxperim&nted 
with  an  electric  light  of  1400  candles  driven  by  a  three- 
horse  power  Otto  gas-engine,  but  for  indoor  work  a  light 
of  much  loss  intensity  wnmhl  siiftico.     It  is  conceivable  that 
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anflBQiic  and  consumptiYe  patients  wonld  make  better  pro- 
gress in  a  house  well  lighted  with  electricity,  especially  in 
London  during  the  winter  months,  when  the  sun  is  rarely 
seen  and  the  hours  of  daylight  are  short.  Electricity  as  a 
lighting  agent  can  now  be  obtained  at  so  small  a  cost  that 
the  experiment  is  worth  trying. 

VENESECTION,  LEECHING,  AND  CUPPING. 

Venesection  or  bleeding  as  a  therapeutic  agent  was  at 
one  time  universally  practised  and  b  now  almost  as  uni- 
versally condemned. 

In  times  past  bleeding  as  a  remedy  was  apt  to  be  em- 
ployed inopportunely,  to  be  misdirected,  or  to  be  pushed 
beyond  its  proper  and  safe  limits;  but  of  late,  medical 
practice  has  rushed  to  the  opposite  extreme.  Men  and 
women  often  bear  large  losses  of  blood  with  impunity ;  men 
from  wounds  on  the  battlefield  and  in  accidents,  women  from 
floodings  from  the  uterus ;  and  this  not  only  during  health, 
but  also  when  the  strength  has  been  reduced  by  disease. 

There  can  be  no  doubt  that  the  routine  employment  of 
venesection  in  inflammatory  diseases  was  a  grave  mistake, 
seeing  that  it  did  no  good  but  brought  with  it  evils  of  its 
own. 

There  are  many  diseases  and  conditions  in  which  vene- 
section is  distinctly  harmfal. 

It  is  counter-indicated  in  enteric  and  all  other  specific 
fevers.  It  is  distinctly  injurious  in  acute  rheumatism  and 
does  no  good  in  cases  of  hyperpyrexia. 

It  is  useless  in  pneumonia,  pleurisy,  pericarditis,  and 
peritonitis,  although  possibly  in  cases  of  pneumonia  ac- 
companied by  marked  cyanosis  some  relief  might  follow. 

It  is  of  very  doubtful  benefit  in  cases  of  hsemorrhage, 
although  in  one  case  of  hiemoptysis  where  the  blood  bad 


PHARMACOLOGY   AND    THERAPEUTICS. 


135 


ran  down  the  tiiichea  into  the  bronchi  and  the  xmtieut  was 
livid,  it  produced  a  markedly  beneficial  effect, 

TeucBeclion  is  ufieftil  in  some  ca*ie6. 

Ill  the  eclampsia  from  nrsBmia,  including  puerperal  oon- 
▼nlsions  and  those  of  advanced  B right's  difieaee,  it  is  dii^ 
tinctly  indicated. 

It  is  usefiil  in  those  forma  of  epilepsy  where  conTulsions 
are  long  continued,  or  the  patient  passes  into  the  status 
epilepticus  with  impeded  respiration  and  bhieness  of  the 
surface* 

In  apoplexy  it  is  iDdicated  in  the  condition  of  insensi- 
bility, which  is  accompanied  by  eyaoosis  and  stertorous 
breathing. 

The  pain  of  aneurysm  is  often  relieved  by  Braall  bleedings, 
bnt  equal  benefit  is  usually  obtained  by  the  use  of  iodide  of 
potassiam,  nitrite  of  amyl,  or  nitroglycerine. 

The  most  marked  indication  for  bleeding  m  general 
venous  congeBtion  with  cyanosis,  dyspnoea,  turgid  veins, 
enlarged  liver,  albuminaria,  pulsation  in  the  jugular  veins 
and  at  the  epigastrium,  fnnctional  incompetence  of  the 
tricuspid  valve,  and  a  small  weak  and  fliUtoring  radial 
pulse. 

Leeching  and  Cupping  are  now  rarely  employed  as  thera- 
peutic agents.  The  trade  in  leeches  has  dwindled  to  a 
miserable  fraction  of  its  former  magnitude,  and  the  art  of 
cupping  and  the  once  thriving  and  usefnl  race  of  cuppers 
ftre  extinct.  The  consumptioti  of  leeches  must  at  one  time 
have  been  very  cuUBiderabk^  for  it  is  stated  that  the  fonr 
principal  dealers  in  London  imported  on  the  average 
600,000  a  month,  or  7,200,000  a  year.  In  France  100,000,000 
leeches  a  year  were  employed.  At  the  present  time  the 
use  of  leeches  seem  to  bo  confined  almost  entirely  to 
the  ophthalmic  surgeons.  Leeches  abstract  blood  from  the 
capillaries  and  smaller  blood  vessels,  and  llie  effect  is  that 
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of  local  bleeding.  The  quantity  of  blood  whicb  a  leech  is 
capable  of  drawing  varies  considerably,  and  four  drachms 
is  probably  the  maximum.  The  average  capacity  of  a  leech 
is  about  a  drachm  and  a  half.  When  a  leech  has  had 
sufficient  it  drops  off,  but  if  its  tail  is  snipped  it  does  not 
perceive  the  fact  and  goes  on  sucking,  the  superfluous  blood 
running  out  at  the  other  end. 

A  good  many  accidents  are  reported  from  the  use  of 
leeches.  A  young  man  had  leeches  applied  to  his  anus 
and  one  of  them  made  its  way  into  the  rectum.  A  lady 
who  was  applying  a  leech  to  her  gums  accidentally  swallowed 
it.  Some  one  remembered  that  leeches  could  not  live  in 
alcohol  and  advised  the  administration  of  brandy  and  water 
hourly.  The  lady  reluctantly  adopted  the  remedy,  but  it 
was  three  weeks  before  she  was  satisfied  that  the  animal 
was  dead. 

There  are  two  kinds  of  cupping,  wet  cupping  and  dry 
cupping.  Wet  cupping  is  practically  scarification,  a  number 
of  superficial  parallel  cuts  being  made  with  a  set  of  sharp 
lancets.  Dry  cupping  is  the  application  to  the  skin  of  a 
glass  vessel  partly  exhausted  of  air  by  burning  spirit.  Dry 
cupping  is  easy  to  apply,  but  it  is  astonishing  how  few 
students  know  how  to  perform  this  simple  operation  neatly. 
They  either  fail  to  make  the  glass  adhere  or  bum  the 
patient  with  the  spirit.  Dry  cupping  applied  freely  all 
over  the  back  is  useful  in  bronchitis  and  pleurisy.  It  is 
one  of  the  best  methods  of  chocking  profuse  haemoptysis, 
and  is  used  with  advantage  in  lumbago  and  many  forms  of 
myalgia. 


TRANSFUSION. 

The  idea  of  transfusion  was  familiar  enough  to  ancient 
writers,  but  they   lacked    the    requisite    anatomical    and 
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phjsiologicid  knowledgo   to  put  their  theoiiee  into  eze- 
ention. 

There  is  a  legend  to  tbo  cflbct  that  tranBfusion  was  first 
performed  on  Pope  Innocent  VIII.  It  is  said  tliat  his  Tital 
powers  suddenly  gave  way,  and  ho  foil  into  somnolence  so 
profound  thftt  tho  whole  court  believed  him  to  bo  dead. 
All  means  of  awakening  his  exhausted  vitality  having  been 
resorted  to  in  vain,  a  charlatan  proposed  transfusion  by 
means  of  a  new  instrnment  of  tho  blood  of  a  young  person. 
The  blood  of  the  decrepit  old  pontilf  was  passed  into  tho 
veins  of  a  youth,  whose  blood  was  tranaferrod  into  those  of 
the  old  nian.  Tho  experiment  wag  tried  three  clays,  and 
cost  the  lives  of  three  boys,  without  saviDg  that  of  the 
I>oi)e.     This  wa-s  in  1402. 

In  ir>51  the  idea  was  revived  by  a  friar  named  Robert 
des  Gabets,  who  seven  years  later  gave  a  lecture  on  the 
subject  at  a  conference  held  in  Paris,  but  it  does  not  appear 
that  he  ever  practised  tho  operation  which  ho  so  enthusi- 
astically advocated.  About  this  time  the  subject  attracted 
considerable  attention,  and  Pepys,  in  his  Biary,  mentions 
that  on  November  14th,  1G66,  transfusion  was  performed 
oxperimontally  at  Gresham  College  on  dogs. 

In  1607  a  French  raatheraaticianj  named  Denis,  decided 
to  perform  transfusion  on  the  human  subject.  For  a  long 
time  ho  failed  to  find  any  one  willing  to  submit  to  tho 
operation  ;  hut  at  last  he  managed  to  get  hold  of  a  madman, 
who  arrived  in  Paria»  naked,  and  without  means,  and  seized 
him  as  a  fitting  subject  for  the  oiporimont.  Eight  ounces 
of  calfs  blood  wore  transfused  into  his  veins,  and  that  night 
he  slept  well.  The  experiment  was  repeated  on  the  follow- 
ing day,  and  the  patient  not  only  slept  well,  but  woke  up 
in  his  right  mind. 

Lower  and  King  were  emboldened  to  repeat  the  ex- 
periment in  London.     They  foniid  a  healthy  man  willing  to 
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havo  some  blood  drawn  from  him  and  replaced  by  that  of  a 
sheep.  As  he  felt  the  warm  stream  pouring  in  he  declared 
that  it  was  a  delicious  sensation,  and  that  he  would  like  to 
have  the  operation  repeated.  The  tidings  of  the  new  dis- 
ooYory  flew  over  Europe,  and  in  Germany  and  Italy  trans- 
fusion was  many  times  performed  with  complete  success, 
and  it  was  confidently  asserted  that  the  new  method  of 
treatment  would  be  uniyersally  adopted.  These  hopes, 
however,  were  soon  dashed ;  the  patient  on  whom  Denis  had 
operated  again  went  mad,  was  again  treated  by  transfasion, 
and  died  under  the  operation. 

The  son  of  the  Swedish  minister,  who  had  been  bene- 
fited by  one  transfusion  perished  after  a  second;  and. in 
April,  1668,  the  parliament  of  Paris  made  it  criminal  to 
attempt  transfusion,  except  with  the  consent  of  the  Faculty. 
Thus  the  whole  treatment  fell  into  discredit,  to  be  roviyod 
once  more  in  our  own  day  on  a  scientific  basis. 

During  the  last  twenty-five  years  transfusion,  as  a 
thorapeutio  agent,  has  advanced  rapidly  in  favour,  and  is 
now  generally  recognized  as  a  proceeding  of  great  value. 
Innumerable  treatises  and  papers  have  been  written  on  the 
subject,  and  various  instruments  for  simplifying — or  com- 
plicating— the  operation  have  been  invented  or  described 
by  various  surgeons.  Some  recommend  immediate  trans- 
fusion, whilst  others  consider  that  the  blood  should  be 
dofibrinated  before  being  injected.  Most  writers  prefer 
venous  infusion,  but  others  have  a  leaning  towards  the 
arterial  method.  In  all  operations  on  the  blood-vessels  care 
would  naturally  be  taken  not  to  introduce  air;  but  Or^ 
assures  us  that  a  bubble  or  two  of  air  is  of  no  importance, 
and  that  the  quantity  to  cause  death  must  be  considerable, 
a  statement  confirmed  by  the  late  Mr.  Marcus  Beck. 

Many  authors  reconmiend  that  the  blood,  before  being 
injected,  should  be  diluted  with  some  saline  solution,  such 
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BS  phospbato  of  6oda,  whilst  others  snggost  that  iQ  tlio 
absGDCG  of  blood  an  artificiul  siibBtitnto  should  bo  proparuiL 
The  following  solutiou  has  bceii  Buggusted  : — 


Chloride  of  sodium 
Chloride  of  pofcassimii 
PhoBphate  of  Boda 
Carbonato  r>f  soda 
DiBtillud  water 


1  dr. 

3  gr». 

20  ^VH, 
to  1  pt. 


Manj  writerg  recommond  Iho  addition  of  a  Bmall  quantity 
of  alcohol,  whilst  others  think  that  tho  introduction  of  any 
salt  of  potassium — preeumahly  from  it8  deproHHiiig  action 
on  tho  heart — is  a  mintakc.  In  a  recont  cabo,  siitoon  oiinceB 
of  the  following  Relation  wero  injocted  into  a  yein  with 
good  resnltB : — 


Chloride  of  sodium 
Chloride  of  potassium 
Sulphate  of  sodium 
Carbonato  of  Bodiuin 
Absolute  alcohol 
Water  at  1 00-  F 


50  gre. 

3grs. 
2.V  grR. 

2drfl. 

20  ozB. 


Cootes  has  rooorded  a  striking  case  in  which  the  injection 
of  twenty-two  ounces  of  simple  warm  water  into  the  median 
cephalic  vein  was  attended  with  favourable  results. 

Some  authors  speak  favourably  of  ^' auto-lransfnsion.'* 
By  raising  the  legs  and  hips  and  compressing  the  abdomen, 
blood  may  be  made  to  gravitate  towards  the  heart  and 
brain. 

Attention  has  frequently  been  called  to  the  valno  of  milk 
as  a  snbstitnte  for  blood  in  transfusion*  Hodderi  of  Toronto, 
injected  into  tho  vein^  of  three  patients,  iuffering  from 
Asiatic  Cholera,  fourteen  onnces  of  milk  withuut  a  bad 
symptom  and  with  manifest  advantage.  Howe,  of  New 
York,  injected   six   onnces   of   warm  goat's  milk  into  tho 
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oophiilio  vein  of  a  patient  guiering  from  tuberculosis,  whilst 
Gaillard  Thomas  injected  eight  and  a  half  oEuces  of  fresh 
oow*B  milk  into  the  median  basilic  vein. 

Another  method  of  performing  transfusion,  is  by  injection 
into  the  peritoneal  cavity.  Pontick  injected  into  the 
abdomen  of  three  patients^  250,  350  and  220  grammee 
respectively,  of  defibrlnnted  blood.  The  results  wore 
favourable,  and  the  slight  fcvcrishncRS  and  tondcrneaa  of 
the  abdomen  at  first  observed  soon  passed  off. 


COUIITEE-IREITATION. 

By  counter-irritation  we  understand  the  application  of 
an  irritant  to  the  snrface,  with  the  view  of  diminishing  or 
coimteracting  any  morbid  process  which  may  be  going  on 
in  any  other  part  of  the  system.  For  example,  if  a  man  is 
Buffering  from  synovitis  and  we  paint  bia  knc-e  with  iodine 
liniment,  that  is  an  example  of  counter-irritation.  Many 
Bubatances  are  employed  as  counter-irritants,  tbo  list 
including  turpentine,  ammonia,  mustard,  cajeput  oil,  and 
acetic  acid.  The  most  commonly  employed  eountar-irritant 
is  cantharides. 

Blisters  differ  in  their  mode  of  action,  according  to  the 
nmnnor  in  which  they  are  employed.  The  first  effect  of  the 
application  of  canthandes  is  to  produce  tingling*  smarting, 
and  a  sensation  of  heat.  After  thai  minute  vesicles  form, 
which  soon  coalesce  so  as  to  form  blebs  of  various  sized. 
Tho  prinuiry  action  of  a  blister  is  to  stimidatc,  but  if  the 
actiuu  is  allowed  to  continue,  tho  result  is  a  depression  of 
tho  iMHiily  powers*  It  muet  bo  remembered  that  tbo  serum 
OtmtainH  a  large  proportion  of  albnmin,  and  its  abstraction 
hi  (Miuivalont  to  bleeding  the  j»atient  to  the  same  amount. 

Flyiu^  liliators  are  an  excellent  stimnlant,  and  arc  of 
yktt»|i>ttblvil  uite  in  the  asthenic  cottdition,  incidonUI  to  many 
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fewen.  Bat  it  is  easential  that  they  ahouW  b6  fljing 
blisters,  &iid  should  be  kept  on  only  sufficiently  long  to 
redden  the  skin,  and  not  long  enongh  to  indace  the  formaixon 
of  a  blob.  The  blisters  may  be  applied  in  quick  succeesion 
to  rarions  parts  of  the  body,  such  as  the  chest,  the  abdomen, 
the  thighs,  and  the  calves  of  the  legs.  Flying  blisters  do 
good  in  pneumonia,  pleurisy,  asthma,  biliary,  and  renal 
oolic,  lumbago,  and  a  great  number  of  very  different 
'liseases. 

When  a  blister  has  been  allowed  to  remain  on  sufficiently 
long  to  form  a  bleb,  the  blister  should  not  be  cut.  The  skin 
forms  a  protective  sut^dm^,  and  facilitates  the  healing  of 
the  subjacent  snrface.  Moreover,  if  the  blisttr  is  pro^ 
tectod  with  cotton-wool  so  as  to  prevent  its  roptnre,  the 
serum  is  reabsorbed,  and  the  risk  of  unduly  weakening  the 
patient  is  avoided* 
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CHLORINE— CHLOEmATED  LIME— CHLORINATED 
^  SODA. 

HnMB  flnlwtances  have  much  the  stimo  action.     They  are 

^IS^t0pties,  deodorisers,  aud  diamfectantB.      As  outisoj^tics 

ttey  arrest  piatre faction,  a8  deodorisers  tbcy  prevent  bad 

miflllffj,  whilst   as    disinfectants    thoy  destroy  tlie   specific 

poiflon  of  communicablo  diseases. 

Chlorine  gas  has  a  great  affinity  for  bytlrogen,  and  in 
iMfi  way  breaks  up  many  chemical  compounds.  Being 
volatile  it  has  a  great  advantage  over  charcoal. 

A  common  method  of  disinfecting  a  sick  room  ia  to  put 
a  pound  of  chlorinated  lime  into  a  canvas  bag  and  allow 
it  to  stand  in  a  vessel  containing  a  mixture  of  hydrochloric 
add  and  water.  A  still  better  plan  is  to  make  a  mixture 
of  common  salt,  binoxide  of  manganese  and  sulphuric  acid 
in  a  aancer.  The  chlorine  generated  is  heavier  than  atmo- 
spheric air^  so  that  the  vessel  miiet  he  placed  on  a  shelf  in 
the  room  and  not  on  the  floor. 

When  inhaled  in  a  concentrated  form  chlorine  excites 
spasm  of  the  glottis  and  acts  as  an  irritant  to  the  mucous 
membranes  of  the  respiratory  passages.  It  may  give  rise 
to  bronchitis  or  even  pnonmonia. 

Fioely  diluted,  it  is  useful  as  a  disinfectant  in  cases 
attended  with  fietid  discharge  from  the  bronchial  tubes  or  a 
cavity  in  the  lungs. 

Chlorine  acts  as  a  bleaching  agent  by  taking  up  the 
hjdrogen  of  water  and  setting  free  nascent  oxygen. 
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BROMINE. 

Bromiuo  is  a  liquid  non-metallio  element.  It  derives  its 
imtuo  fh)m  ppuifio^t  a  Btonch,  a  title  conferred  on  it  in 
honour  of  its  disagrooable  odour. 

It  is  a  ditinfoctant,  but  is  rarely  employed  for  this  pur- 
poio,  the  poouliarity  to  whioh  reference  has  been  made 
militating  against  its  general  acceptance  in  that  capacity. 

tt  is  sometimes  inhaled  in  small  quantities;  but,  being 
a  |>o\vDrfiil  irritant,  may  excite  bronchitis  or  pneumonia. 

It  is  a  caustic,  and  has  been  used  as  a  local  application  io 
tho  OS  uteri. 

Applied  undiluted  it  destroys  organic  tissues  forming  a 
»lo\igh.  In  tho  American  war  it  was  largely  used  in  the 
Iroatment  of  hospital  gangrene. 

It  is  roeoinmcndod  for  nasal  catarrh,  hay  fever,  paroxysiDal 
itu<H>Ring  and  diphtheria,  but  it  is  not  extensively  ^nployed. 
lUlf  a  dni«hm  may  be  mixed  with  four  ounces  of  aloc^iol  in 
a  wid<>nK>ttth  bottle  and  vaporized  by  the  beat  of  tl>e 
band. 

In  tbo  form  of  hypobromite  of  soda  it  is  available  for 
the  o^mation  of  urea,  that  gubstanoe  being  brokem  up 
into  oarbonio  acid  ga^s  nitiv^tem.  and  water. 


THE  BEOIODES. 

ThoTO  aw  throe  official  bramideE — tie  bromides  erf 
yv^tassiiiTn,  «wJiuin,  and  mmnoiunnL  Ctalidii  effects  are 
pTvvJiKVvi  "by  the  Ifour  contanned  Tu*t  i.4  tbe  brconides  to 
wbioh  the  torm  *•  liromism  **  i*-  a]i]ilit>d. 

The  ^ymptoniu  conatitntinp  brumism  art : — 
1 .  An  omptioii  like  acne  wlicb  mur  go  m  tc,  the  iarnuf 
tioTi  of  boil*^  or  even  OToall  uLobtb.     It  if  hwn.  cliieflr  cm  tbe 
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&ce   and  back.    The  &oe  at  Uio  same  time  presents  a 
muddy  or  dusky  hue. 

2.  Abolition  of  reflex  action  of  the  soft  palate  evideuced 
hy  abeence  of  movement  when  the  hack  of  the  throat  is 
irritated.  Although  reflex  irritahility  is  leseeued  there  is 
no  true  amesthesia,  the  pain  of  an  operation  on  the  port 
being  felt. 

3.  The  intellectual  faculties  are  blunted^  the  memory  is 
impaired,  the  ideas  are  confused,  the  patient  is  dull,  Btupid, 
and  apathetic,  and  has  a  constant  desire  to  sleep. 

4.  The  speech  is  slow  and  impaired,  the  tougne  is 
tremalons,  the  body  is  infirm,  the  limbs  are  feehio,  the 
gait  is  staggering,  and  tbo  moyemonts  are  inco-ordinated. 

5.  The  sexual  powei's  are  impaired  or  even  temporarily 
abolished. 

G.  There  is  general  caohexia. 

These  symptoms  are  for  the  most  part  duo  to  impairment 
of  the  fanctions  of  the  spinal  cord  and  brain.  They  soon 
disappear  when  the  administration  of  the  drug  is  dis- 
oontinned. 

The  bromides  are  absorbed  by  the  stomach  and  pass 
ijniddy  into  the  circulation.  In  animals  the  bromides  give 
rise  to  a  diminution  of  reflex  irritability  and  cutaneous 
sc^nsibility,  due  in  part  to  the  efiect  of  the  drag  on  the  cord, 
and  in  part  to  its  influence  on  the  sensory  nerves.  They 
contract  the  blood-vessels,  including  those  of  the  brain, 
inducing  anromia  of  that  organ.  The  potassium'  compound 
ia  more  depressing  than  the  ammonium,  the  ammoninm 
more  than  the  sodium. 

Applied  topically  bromide  of  potassium  impairs  the 
oontractibility  of  tbo  voluntary  muscles  and  destroys  the 
functions  of  the  motor  nerves*  It  lessens  the  frecLuenoy 
and  force  of  the  heart^B  contractions,  it  shortens  the  stysole, 
and  prolongs  the  diustole,  finally  arresting   it  in  diastole. 
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The  action  on  tlie  heart  is  probahly  due  to  the  potaBsinm  of 
the  Bait  and  not  to  the  bromine. 

The  bromides  are  eliminated  with  the  urine  and  traces 
may  bo  detected  within  ten  minutefi  of  taking  a  dose;  as 
excretion  takes  place  bIowIj  they  may  appear  for  some  days 
after  the  drug  has  been  discontinued.  They  may  bo  detected 
in  the  milk,  sweat,  and  saliva. 

It  is  probable  that  the  bromides,  after  being  absorbed 
into  the  circulation,  are  partly  eliminated  by  the  mncoua 
membrane  of  the  Btomaeh,  This  may  bo  proved  by  a  very 
simple  experiment.  Twenty  grains  of  bromide  of  potftssinm 
are  injected  into  the  rectum,  and,  after  a  short  interval,  tho 
stomach  is  washed  out  with  the  stomach-tube ;  on  testing 
the  fluid  withdrawn  from  the  stomach,  it  will  be  found  to 
contain  bromides.  Tho  recent  researches  of  KandidoflF,  have 
shown  that  many  diniga  such  as  iodide  of  pot-assium,  liydro- 
chlorate  of  (quinine,  salicylate  of  sodinmj  ai-sonic,  and 
antipyrin,  when  introduced  into  the  rectum,  are  discharged, 
at  all  events  in  part»  by  tho  mucous  membrane  of  tho 
stomach. 

There  can  bo  no  doubt  as  to  tho  efficacy  of  bromido  of 
potassium  in  tho  trcament  of  many  diseases,  although  it  is 
worthy  of  note  that  it  was  omitted  from  the  British  Pharma- 
copii^ia  in  185t,  after  having  been  introduced  into  the  London 
Pharniacopoeia  in  1 830. 

It  has  boon  suggested  that  from  the  effect  of  tho  drug  ou 
tho  reflex  action  of  the  up])er  part  of  tho  pharynx,  its  local 
application  might  bo  useful  in  laryngoscopio  exiiminatioas — 
practically,  however,  it  is  rarely  used  for  this  pur^H>S6,  a 
pitjferablo  plan  being  to  give  the  patient  ice  to  sBck. 

It  is  found  to  be  of  value  in  the  treatment  of  whooping- 
cough,  and  hero  again  it  is  said  to  act  by  lessoning  the 
irritability  of  tho  larynx.  It  is  only  in  uncomplicated  cases 
oi  whoo])ing-coiigh  that  it  does  good — iu  cases  com  plicated 
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with  broncbltis  or  teething,  other  remedies  may  be  resorted 
to  with  greater  eipectalion  of  benefit. 

Many  middle-aged  women  experience  a  difficulty  in 
BwiJlowiiig  fluids^  especially  in  public,  the  attempt  to  do 
so  inducing  an  attack  of  choking,  This  condition  is  pro- 
bably due  to  nerYousness,  and  may  bo  relieved  by  a 
systematic  courso  of  the  bromides.  A  somewhat  similar 
complaint  is  met  mth  in  children,  and  the  same  mode 
of  treatment  is  indicated. 

From  the  action  of  the  drng  on  the  cord  its  use  is 
indicated  in  all  kinds  of  conYulsious.  It  i:^  especially 
useful  in  epilepsy,  in  the  conTulsions  of  Eright's  disease, 
in  eclampsia,  and  in  the  conTttlsions  of  children,  whether 
due  to  centric  or  excentrio  causes.  In  opilopsy  it  is  our 
sbeet  anchor.  There  are  few,  if  any,  drugs  which  can  l>o 
demonstrated  to  have  a  more  beneficial  action  in  the  treat- 
mfint  of  disease  than  that  of  the  bromides  in  epilepsy.  They 
do  more  good  in  the  rfrand  mat  than  in  the  p^/Zl  mat, 

Dr,  Hughes  Bennett  made  an  infjuiry  into  the  action  of 
the  bromides  in  epilepsy,  and  arrived  at  the  following 
concliisioDS : — In  twoWe  per  cent.,  omitting  fractions,  the 
attacks  were  completely  arrested  during  the  whole  period 
of  treatment,  in  eighty-three  per  cent,  the  attacks  were 
greatly  climinished,  both  in  number  and  severity ;  in  two 
per  cent  the  treatment  had  no  apparent  effect,  and  in  two 
per  cent  the  number  of  attacks  was  augmentod  during  the 
period  of  treatment.  The  bromides  were  equally  efficacious 
whether  the  disease  was  inherited  or  acquired,  whether 
complicated  or  not,  whotber  recent  or  chronic,  whether 
occurring  in  the  young  or  in  the  old.  The  common  practice 
in  the  treatment  of  epilepsy  is  to  give  tho  potassium  gait 
iJone,  but  better  results  are  to  be  obtained  by  a  comLiiiation 
of  all  three  bromides. 

One  of  the  great  difficnltiea  in  the  prolonged  admininti^^.^^ 
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of  tlie  bromides  Id  opilep&y  is  that  thoy  prodnoo  aouo  of 
tlie  faco.  Women  naturally  object  to  be  made  "spotty" 
even  when  tliey  derive  Lenuiit  iu  othor  ways.  Kelief  from 
this  symptom  may  somotimos  bo  obtained  by  ringing  tbo 
cbanges  on  the  different  salts,  but  in  many  pationta  they  ftll 
prodnco  a  rash.  Tbo  addition  of  biilf  a  dniclim  of  aromatic 
spirits  of  ammonia  to  eticb  doso  of  bromide  of  potasHtum  is 
often  recommended  ;  bnt  tbis  is  not  ahvajs  sucoesfefol,  and 
prokibly  it  simply  converts  tbo  bromide  of  potasaiiim  into 
bromide  of  ammonium.  Tbo  addition  of  a  couple  of  drops 
of  tbo  liquor  arsunicalis  to  eacb  dose  somttimes  proves 
efficacious ;  but  wo  Lave  still  to  find  a  tborongbly  satisfdctory  ■ 
bromide  for  epilepticR. 

In  tbo  diseasoR  incidental  to  tootbing  tho  bromides  may 
often  be  given  with  advantage. 

Tho  bromideB  are  useful  as  eoporifics — tboy  are  good  in 
the  sleeplessness  of  acuto  illncsseflj  and  tbo  filcoplessneas 
doe  to  worry,  overn'ork,  grief,  or  dyspepsia.  Tboy  are 
commonly  given  in  combination  witb  otber  narcotics,  often 
with  belladonna  and  byoscyamus. 

In  tbo  restlessness  from  wbicb  businesB  men  frequently   M 
suffer,  and  tlie  irritability  often  experienced  by  womeoj  as    ■ 
the  result  of  over  attention  to  their  houscbold  duties,  the 
bromides  are  tbo  best  remedies.     Women  say  that  bromide 
of  potassium  is  to  them  what  tobacco  is  to  men. 

In  tho  beats  ond  tlusbes  from  which  many  women  suffer 
about  the  time  of  tho  monopanso,  tho  liromidos  are  of  the 
greatest  possible  value.  They  also  control  the  restlessness 
and  excitability  from  which  many  women  suffer  daring 
pregnancy.  In  dyBmonorrba»a  and  monorrhagia  the  ad- 
ministration of  the  bromides  is  attended  witb  tbo  best 
results. 

In  the  treatment  of  hysteria  tbo  bromides  will  bo  foond 
of  the  groatest  value,  and  it  is  a  good  plan  to  give  a  mixtnro 
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of  all  three  bromides.  The  same  mode  of  treatment  is 
QBeful  in  megrim  or  sick  headache,  aed  in  some  forms  of 
nenralgia. 

In  the  treatment  of  sca-eickness  the  bromides  are  of  groat 
value,  but  they  must  bo  given  in  largo  doBos.  The  Into 
Dr.  George  Beard,  of  New  York,  advocated  the  administra- 
m  of  single  doses  of  from  100  to  120  grains  of  the  mixed 
)S  in  a  tumbler  of  water.  He  says : — "  In  many 
large  doses  of  bromidcB,  say  100  to  120  grains,  or 
rcn  a  larger  amount,  given  in  a  tumbler  of  water,  may  bo 
ifficient  of  itself,  without  any  repetition  in  any  quantity,  to 
op  an  attack  of  hysteria  or  sea-sickness,  whereas  the 
16  csase  in  the  same  condition,  treated  by  divided  doses 
of  the  8ame  remedy,  might  not  be  afifccted  at  alL" 

In  night  screaming,  nightmare,  and  BomuambuHsm,  the 
bromides  yield  excellent  results. 

la  delinmn  tremens  full  doses  of  the  bromides  are  well 
bomab 

The  bromides  are  jngt  as  efficacious  as  the  iodides  in 
iiliininftting  lead  from  the  system,  a  fact  which,  although 
not  generally  known,  is  vouched  for  by  so  good  an  authority 
as  Professor  Butherford,  of  Edinburgh. 

From  the  influence  of  the  drug  on  the  sexual  system,  the 
bromides  may  be  given  in  full  doses  in  the  treatment  of 
nymphomania  and  satyriasis. 

There  are  few  better  remedies  than  the  bromides  for 
l|Mnnatorrh(Dea.  Nearly  all  the  concoctions  so  largely 
^Tertised  in  the  duily  press  for  this  afifoction  contain  one 
or  more  of  the  bromides.  The  direc Lions  which  acL-ompany 
nostrumB  are  probably  not  without  value.  It  is 
dly  said  that  while  the  patient  is  taking  the  medicine 
hb  tbotUd  sleep  on  a  hard  bed  with  little  bod  clothes,  his 
of  sleep  are  to  be  strictly  limited,  and  ho  should  get 
al  once  when  called  in  the  morning.     A  eold  batb  ia  to 
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bo  taken  daily,  and  tho  pAtient  is  to  bathe  his  testicles  in 
cold  water  cTcry  night  when  going  to  bed,  although  this 
latter  plan  has  been  accused  of  a  teudeacy  to  excite  a 
reactive  byperfpmia  of  the  parts  which  lb  prejudicial  to  their 
physiological  roposo.  He  should  take  little  etimulaots,  and 
no  grog  at  bedtime.  Ho  must  bo  careful  in  the  choice  of 
literature,  and  eepeciallj  should  avoid  reading  quack  works. 
He  should  take  plenty  of  exercise,  go  in  for  cricket,  foot- 
ball, or  join  a  gyninftRium  or  the  volunteors.  A  comraooly 
recommended  ttuxiliary  mode  of  trcfttnicnt  is  to  tie  a  reel 
round  the  loins,  so  that  if  the  patient  lies  on  tho  back  he  is 
uncomfortable,  and  turns  over  on  to  tho  sido^  it  being  found 
that  wet  dreams  occur  more  commonly  iu  the  supine  position. 

Bromide  of  potassium  has  been  given  in  the  treatment  of 
tetanus,  usually  in  large  doses,  and  Bomotimes  in  combination 
with  physostigma. 

In  Btrychnino  poisoning,  half  an  ounce  of  bromide  of 
potassium  should  be  given  to  begin  with,  and  this  should 
bo  followed  by  draclmi  doses  every  ten  minutes,  either  with 
or  without  chloral. 

The  dose  of  bromide  of  potassium,  or  sodium,  or 
ammonium,  is  usually  said  to  be  from  15  to  20  grains,  but 
it  is  often  prescribed  in  very  much  larger  doses.  From 
40  to  GO  grains  three  times  a  day  may  be  given  for  a  day  or 
two  without  producing  inconvenionco,  and  there  is  no  doubt 
that  in  many  cases  very  largo  doses  of  bromides  may  bo 
given  for  very  long  periods  without  the  production  of 
untoward  effects. 

Dn  Hughes  Bennett  has  recorded  several  cases  in  which 
patients  have  taken  a  drachm  and  a  half  of  bromide  of 
potassium  daily  for  aix  years  without  inconvenience.  Ho 
mentions  the  cose  of  a  man,  eot.  30,  who  sufforod  from 
epilepsy  from  infancy,  and  who  for  five  years  took  four 
drachms  aud  a  half  of  the  bromides  daily,  it,  during  that 
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time  he  conBum&d  upwards  of  80  lbs.  of  the  diiig.  Ha  also 
poiutfi  out  that  in  many  cases,  while  the  beneficial  action 
of  the  drug  remained,  their  deleterious  effects  eteadily 
diminished  as  long  as  the  drug  was  taken.  The  most 
marked  effects  of  bromism  uBually  appear  at  the  beginning 
of  the  treatment,  and  the  eruption  and  physical  and  mental 
depression  disappear;  although  the  adminiBtration  of  the 
medicine  is  continued. 

Bromide  of  potassium  is  commonly  giiren  in  a  mixture 
flaroured  either  with  sjiirit  of  chloroform  or  syrup  of  orange, 

A  good  formula  is  bromide  of  potassium  twenty  grainS) 
syrup  of  Virginian  prune  one  dracbm,  and  water  to  an 
ounce,  three  times  a  day. 

The  elixoid  of  bromide  of  potaBBium  now  frequently 
preeeribed,  is  palatablcj  and  the  tabloids  containing  Eve 
grains  in  each  are  convenient  for  administration.  The 
bromide  of  sodium,  as  already  pointed  out,  can  be 
advantageously  given  in  place  of  common  salt  and  taken 
with  food. 

tThe  following  was  Brown-Sequard's  favourite  presoription 
or  epilepsy : — 
I 


Potassii  iodldi   ,., 
Fotassii  bromidi 
Ammonii  bromidi 
Potassii  bicarbouatis 
InfuB,  calumbee  ♦,. 


.     31. 
•     5i- 

.     3ii6S. 
.     gr.  xl. 
ad  3vi. 


M.^ — A  tea-spiiunfiil  before  each  meal,  and  three  tea- 
flpoonfuls  at  bedtime,  with  a  little  water. 

It  is  a  good  example  of  a  prescription  containing  all 
tiirce  bromides.  The  dose  of  the  combinod  bromides 
acloally  taken  by  the  patient  is  a  little  bit  doubtful,  as 
teMpQons  vary  much  in  size,  but  it  was  probably  from 
ifleeii  to  twenty  grains  before  meals  and  about  a  drachm  at 
%«dltme.     It  would  have  been  better  to  have  said,  "  tmc/e 
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a  day,"  or  *'  three  times  a  day  "  before  Uioftle,  nulesa  verbal 
dtroctioiiB  were  given  to  the  patient  as  to  tlie  uomber  of 
meals  to  be  eaten.  Mixtures  coutaiuiiig  bromides  are 
usually  given  after  nieals,  but  this  was  probably  ordered  to 
be  taken  before  moals  for  tbe  Bake  of  the  tonic  effect  of  the 
cnlumba.  The  dose  of  infusion  of  calumba  is  very  small, 
and  it  might  have  been  better  to  have  substitutod  the 
tincture  of  calumba  with  some  spirits  of  chloroform. 

There  aro  some  other  bromides  which  are  occaflionally 
prescribed. 

Bromide  of  strontium  can  now  be  obtaiued  in  a  suiBciout 
state  of  purity  for  medicinal  use.  It  ia  freely  soluble  in 
water,  and  is  usually  given  in  doses  of  from  tweuty  to 
twenty-five  grains  throe  times  a  day.  It  is  claimed  for  it 
that  it  never  produces  a  rash  on  the  akin,  but  on  several 
occasions  I  have  known  it  bring  out  a  well  marked  acne. 
It  ia,  however,  a  useful  salt,  and  it  is  not  unlikely  tbat  it 
will  come  into  more  extensive  use. 

Bromide  of  lithium  is  a  white  granular  salt,  very  doliquos- 
cent,  odourless,  and  possessing  ft  skarp,  somewhat  bitter  taste. 
It  contains  twice  as  much  bromine  as  the  potassium  salt. 
Its  UBO  is  advocated  by  Dr.  Weir  Mitchell,  who  claims  for 
it  that  it  is  more  hypnotic  than  the  other  bromides.  It 
ifl  Boid  to  be  useful  in  calming  the  irritability  of  gouty 
patients,     The  dose  is  from  15  to  20  grains. 

Bromide  of  zinc  is  very  duliquescent,  so  delit|iiescont,  in 
fact,  that  it  has  to  bo  kii]it  in  small  glass  stoppered  phials. 
Both  bromine  and  zinc  are  used  iu  the  treatmeut  of  epilepsy, 
and  it  was  thought  that  the  combination  might  prove  doubly 
efficacious.  Unfortunately  in  large  doses  it  acts  as  an 
irritant  poison. 

Dr.  Hammond  uses  a  syrup  of  bromide  of  zinc,  made  by 
dissolviDg  480  grains  in  4  fluid  ounces  of  syrup.  The  dose 
(d  this  is  10  drops  three  tinu'S  a  day,  iDcroased  to  40  drojxi 


I 


A 


fuur  times  a  day.     The  ordinary  dose  is  from  3  to  lu  grams 
well  diluted. 

Bromide  of  inaDganeBe^  wbich  contaiuB  75  per  cent,  of 
bromine,  has  also  been  need.  There  are  tliree  objections 
to  it;  first,  it  causes  a  headache  even  in  doses  of  i%  few 
grains;  secondly,  it  is  so  hitter  that  when  added  to  a 
bromide  combination  it  gives  an  unpleasant  taste  to  the 
whole  mixtnre;  and,  finally,  it  has  no  special  advantage 
over  the  other  bromides. 


^^Edii 


IODINE. 


[ne  crystals  at  first  sight  are  not  altogether  nnlike 
black  lead.  They  consist  chiefiy  of  scales  or  plates  having 
ft  shiny  metallic  appearance.  They  have  a  characteristic 
irritating  pungent  odour.  When  the  bottle  containing  them 
has  been  standing  in  the  snn  the  tipper  part  contains  a  little 
violet  vaponr. 

The  name  iodine  is  derived  from  tai&rfs,  "  violet,"  in  refer- 
ence to  the  violet  fumes  given  oS  when  the  iodine  is  heated, 
lodino  is  but  slightly  soluble  in  water,  but  dissolves  readily 
in  s]>irit.  One  of  the  be^t  solvents  is  a  solution  of  iodide 
of  potassium. 

The  official  preparations  of  iodine  are  : — 

Rl .  Linimentmu  iodi,  liniment  of  iodine. 
2.  Liquor  iodi,  solution  of  iodine. 
3.  Tinctura  iodi,  tincture  of  iodine. 
4.  Unguentuni  iodi,  ointment  of  iodine, 
5.  Vapour  iodi,  inhalation  of  iodine, 
lere  iwe  several  points  to  notice  sbonl  tliese  ptrepu»- 
I.     The  linimei^tum  is  the  strongest,  ita  strengih  beng 

about  1  in  9,  whilst  the  tincture  is  only  1  in  4^j. 

The  liniment,  the  liquor  and  the  tinctarc,  and  e^^oa  ijkt 
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ointmeiit  contain  iodide  of  potassium,  which  is  nacd  for 
dissolving  the  iodiuo. 

The  modo  of  proparation  of  the  vaponr  is  peculiar ;  it  is 
made  not  from  iodine,  but  from  the  tincture.  The  tincture 
is  added  to  the  water,  slightly  licatod,  and  the  vapour 
inhaled. 

The  liniment  and  the  tincture  should  be  made  with 
[rectified  spirit  as  directed  in  the  Pharmacopoeia.  In 
hospitals  methylated  spiiit  is  sometimes  substituted  from 
motives  of  economy,  but  tho  vapour  is  then  extremely 
liTitatiog  to  the  eyes, 

Tho  liniment  should  bo  painted  on  the  skin  with  a  brush, 
and  should  never  be  rubbed  in  with  the  hand  as  other 
linimonts  are. 

The  so-called  colourless  iodine  is  made  by  adding  strong 
solution  of  ammonia  to  tho  tincture  of  iodine  and  leaving  it 
in  a  warm  place  until  it  has  lost  its  colour.  It  is  true  it 
does  not  stain  tho  skin,  but  it  is  equally  true  that  it  docs 
not  produce  anything  like  the  seme  effect  as  tincture  of 
iodine  as  a  counter-irritant.  It  is  probably  not  extensively 
used. 

When  applied  to  the  skin  in  the  form  of  a  solution,  iodine 
^produces  a  yellowish  brown  discoloration  followed  by  a 
BenEation  of  warmth  and  ituhiug.  When  tho  solution  is 
strong  it  causes  pain,  and  the  application  may  produce  desqua- 
mation or  even  vesication. 

Iodine  in  addition  to  being  rubefacient  is  counter-irritant 
and  promotes  absorption.  Tho  liniment  and  tincture  are 
often  painted  on  the  chest  and  on  enlarged  joints,  so  that 
tho  effects  are  readily  observed.  It  must  be  remembered 
that  the  linimentum  is  by  far  the  strongest  preparation, 
and  a  single  coal  applied  with  a  brush  is  usually  sufficient. 
Should  the  application  give  rise  to  much  pain  tho  iodiuo 
I  may  be  removed  by  any  spirit,  such  as  gin,  whisky,  brandy, 
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or  eau  de  Cologne,  but  a  saturated  solution  of  iodide  of 
potassium  is  still  better.  A  linscod  poultice  usually  eases 
the  pMii»  but  a  hypodermio  injection  of  morphine  may  be 
required  to  give  complete  relief. 

Tincture  of  iodine  applied  locally  acts  as  a  parasiticide, 
and  is  used  in  ringworm  to  destroy  tlie  fungus,  A  useful 
application  for  this  purpose  is  f 'ostor'e  paint,  which  is  made 
by  adding^  with  the  application  of  heat  if  necessary ^  two 
drachms  of  iodine  to  an  ounce  of  light  oil  of  wood  tar. 

Taken  internally,  in  the  form  of  tincture,  iodine  acta  as 
an  irritant  to  the  stomach  and  intestines,  giving  rise  to 
catarrh  of  the  mucous  membrane. 

The  constitutional  symptoms  resulting  from  the  adminis- 
tration of  iodine  are  best  conBidered  wluja  speaking  of  the 
iodides. 

Iodine  in  the  form  of  the  liniment  or  tincture  is  painted 
over  the  chest  and  back  to  promote  absorption  of  fluid  in 
cases  of  chronic  plurisy. 

Painted  under  and  above  the  clavicles  it  allays  the  cough 
of  phthisis. 

Painted  all  over  the  back  and  chest  it  is  useful  in  bronchial 
catarrh  and  chronic  bronchitis. 

Applied  to  the  joints  it  rolievea  the  pain  of  gout,  rheu- 
matism, and  chronic  eynovitis. 

If  the  liniment  produces  too  much  pain  it  may  be  mixed 
with  an  equal  quantity  of  tincture. 

The  ointment  being  the  weaker  preparation  is  well  adapted 
for  children. 

The  ointment  is  a  useful  application  for  chilblains  before 
they  are  broken. 

The  inhalation  of  iodine  is  useful  in  fibroid  phthisis, 
especially  when  the  expectoration  is  abundant  and  the  cough 
is  troublesome.  The  vajKiur  may  bo  prepared  by  adding 
ten  drops  of  tincture  of  iodine  to  a  pint  of  hot  water  at 
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135°  F.  and  inhaling  the  steam.  A  stronger  preparation 
is  often  used,  bnt  this  answers  well. 

Ten  drops  of  tincture  of  iodine  in  a  wine-glass  of  water  is 
one  of  the  best  remedies  for  sea-sickness. 

A  mixture  of  equal  parts  of  tincture  of  iodine  and  tincture 
of  aconite  painted  on  the  gums  night  and  morning  removes 
tartar  from  the  teeth,  and  is  an  excellent  application  for 
spongy  gums  and  for  gums  which  recede  from  the  teeth. 

THE  lODIDBS. 

There  are  two  official  iodides,  the  iodides  of  potassium 
and  sodium.  The  iodide  of  ammonium  is  not  official.  Why 
there  should  be  three  bromides  and  only  two  official  iodides 
has  not  yet  been  discovered.  The  red  iodide  of  mercury 
and  some  other  iodides  are  used,  not  for  the  sake  of  the 
iodine,  but  for  the  action  of  the  base,  and,  although  chemi- 
cally iodides,  are  not  considered  from  that  point  of  view  by 
the  pharmacologist.  The  iodide  of  lead  is  used  in  the 
preparation  of  the  plaster  and  ointment  of  iodide  of  lenrl. 
Applied  externally  they  act  as  mild  irritants,  and  are  useful 
in  the  treatment  of  chronically  inflamed  joints. 

There  are  two  preparations  of  iodide  of  potassium : — 

1.  Unguentum  potassii  iodidi. 

2.  Linimontum  potassii  iodidi. 

They  are  both  useful  preparations,  although  comparatively 
rarely  employed. 

When  the  iodides  are  given  for  a  length  of  time  thoy 
may  produce  a  train  of  symptoms  to  which  we  apply  the 
term  "  iodism."  lodism  is  entirely  and  essentially  different 
from  bromism.  The  following  are  the  symptoms  which 
constitute  iodism :  — 

1.  Running  at  the  eyes  and  nose,  sneezing,  frontal  head- 
ache, injection  of  the  conjunctiveB,  an  abundant  flow  of 
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tears,  witli  A  swoUon,  reddened  nnd  oedcmatons  condition  of 
the  tissaes  about  tlio  otbifc,  togetlicr  with  smarting  irnd 
tingling  of  the  parts. 

2.  A  rash  not  infrequently  appears  over  the  whole  body. 
This  may  be  acno,  or  may  assumo  a  petechial  form.  It 
often  begins  in  the  region  of  the  noee,  and  then  extends  to 
the  chin,  the  noso  at  the  same  time  being  reddened  and 
swollen  at  the  tip.  The  skin  eruptions  duo  to  the  iodide^ 
are  sometimes  developed  after  one  or  two  doses.  They  vary 
much  in  charaeter,  and,  in  addition  to  acne  and  petechial 
forms,  orythemata,  vesicular,  and  bnllons  ernptions  may  occur, 
some  of  them  resembling  syphilitic  eruptions.  If  the  drug 
is  pnshed,  the  condition  may  bo  aggravated  and  in  one 
instance  death  resnlted-  The  liquor  arsenicalis  is  said  to 
haye  some  power  in  controlling  their  appearance,  but 
idiosyncrasy  has  mnch  to  do  with  it. 

3,  In  some  cases  these  symptoms  are  absent,  but  there 
is  gaetrio  disturbance,  the  patient  suffering  from  nausea, 
sinldng  at  the  pit  of  the  stomach,  loss  of  appetite,  and 
watery  diarrhoea. 

4*  Sometimes  all  these  symptoms  are  absent,  but  the 
patient  experiences  intense  depression,  both  of  mind  and 
body;  he  is  irritable,  dejected,  listless,  wretched,  and  fit 
for  nothing. 

Some  patients  are  so  exceptionally  susceptible  to  the 
action  of  iodine  that  a  single  grain  of  iodide  of  potassium  or 
sodinm  will  prudnce  some  or  all  of  those  symptoms.  Some- 
times a  patient  will  take  one  salt  of  iodine  without  difficulty 
wben  another  disagrees.  The  aromatic  spirits  of  ammonia, 
addeil  to  an  iodide  of  potassium  mixture,  is  said  to  prevent 
the  occurrence  of  iodiam^  It  probably  acts  by  converting 
the  potassium  into  an  ammonium  salt.  Symp  of  iodide  of 
iron  has  been  known  to  produce  ioclism.  Clarke's  *•  Blood 
Mixture  "  consists  of  iodide  of  potassium,  forty-eight  grains, 
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chloric  ctlior,  four  clraclime,  Bolution  of  potast,  half  a 
draclim,  and  water  colourod  witli  burat  eiigar  to  eight  ounces. 
Gases  of  iodism  from  its  admiuiBtratiou  muBt  be  of  common 
oocarrenoc. 

The  iodides,  when  taken  into  the  stomach,  are  very 
rai»idly  absorbed.  It  is  probable  that  in  the  blood  all 
iodides  form  combinations  with  common  saltj  and  act  as 
iodide  of  sodinm.  It  is  possible,  however,  that  the  iodine 
may  be  set  free,  and  may  enter  into  combination  witli 
albuminous  substances.  This  may  throw  some  light  on  its 
mode  of  action  in  promoting  the  absorption  of  gnmmatone 
and  other  growths.  The  entrance  of  a  molecule  of  iodine 
into  the  composition  of  the  albuminous  material  may  favour 
its  metamorphosis  and  disintegration.  Lead  and  mercury 
are  set  free  from  the  tissues  by  iodine,  and  are  rapidly 
eliminated.  It  is  said  that  the  iodides  sometimes  cause 
salivation,  but  this  is  only  indirectly  true.  They  give  rise 
to  salivation  only  in  those  who  havo  previously  taken 
mercury;  The  mercury  has  boon  deposited  in  the  form  of 
an  albuminate,  and  on  the  administration  of  an  iodido  it  is 
brought  once  more  into  the  circulatioo,  and  produces  its 
constitutional  effects. 

The  iodides  are  eliminated  hj  the  kidneys,  and  may  be 
detected  iu  the  urine  a  few  minutes  after  a  dose  has  been 
taken.  The  iodino  has  been  detected  in  the  blood,  the 
saliva,  the  urine  of  sucking  chihlron,  and  in  most  of  tlie 
secretions.  Probably  some  of  tho  iodino  is  eliminated  by 
the  skin,  and  causes  the  rash.  A  popular  method  of 
demonstrating  tho  presence  of  iodino  in  the  saliva  is  to  put 
a  bright  shilling  in  tho  mouth  for  a  few  minutes,  when  it 
rapidly  becomes  discoloured. 

The  iodides  are  of  the  greatest  possible  value  in  what  is 
commonly  called  tertiary  syphilis,  in  the  treatment,  that  is, 
of  thoso  symptoms  which    eometimes  appear  many  years 
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after  a  patient  has  had  an  attack  of  syphilis.  They  may 
Bssnmo  various  forms,  and,  for  a  timo,  their  d  ft  tare  may  not 
he  recognized.  The  patient  may  sufifer  from  chronic  and 
relapeing  periostitis,  from  muscular  pains,  nodes,  or  gum- 
mftta  in  the  suhstance  of  the  mugclos,  from  diseiises  of  the 
fikiD  of  a  lupoid  type,  from  locomotor  ataxy,  from  paralysis 
of  certain  special  nerTes>  such  as  the  fifth  or  tho  facialj  or 
from  symptoms  of  commencing  general  paralysis.  In  all 
these  cases  tho  iodides  do  good.  It  is  prohably  not  a 
matter  of  any  particular  importance  which  of  the  salts  is 
given,  but  the  sodium  salt  produces  less  depression  than 
the  potassium  salt.  A  good  many  authorities  give  all  three 
iodides,  potassium,  sodium,  and  ammonium,  together,  and 
some  think  that  the  addition  of  half  a  drachm  of  sal  volatile 
to  each  dose  is  a  decided  advantage.  It  is  prohahly  best  to 
begin  with  a  small  doee  of  the  iodides,  say  three  to  five 
grains,  three  times  a  day  after  meals,  and  gradually  to 
increase  it  to  ten  or  even  twenty  grains  three  times  a  day, 
A  favourite  comhination  with  Bnrgeons  is  a  miiture  contain- 
ing one-sixteenth  of  a  grain  of  porchloride  of  mercury,  five 
grains  of  iodide  of  potassium,  half  a  drachm  of  sal  volatile, 
and  fifteen  minims  of  spirit  of  chloroform,  in  an  ounce  of 
water. 

The  iodides  are  also  indicated  in  rheumatic  and  gouty 
conditions.  They  are  especially  indicated  when  the  pains 
are  "  worse  at  night." 

The  iodides  are  of  groat  value  in  tho  treatment  of 
satoraine  gout,  that  is  to  say,  gout  resulting  from  chronic 
lead  poisoning.  Patients  who  find  that  iodide  of  potassium 
depresses  them  should  take  iodide  of  sodium.  The  iodine 
combines  with  the  lead  and  the  sodium  with  the  uric  acid. 
Host  people  can  take  five  grains  of  iodide  of  sodinm  and 
ton  minims  of  colchicum  wine  three  times  a  day  without 
inconvenience. 
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The  risk  of  prodncing  absorption  or  atrophy  of  the 
mainmaB  or  testicles  from  the  prolonged  nse  of  the  iodides 
is  very  small,  bnt  at  the  same  time  it  mnst  be  admitted  that 
permanent  depression  of  the  seznal  function  may  occur.  It 
has  been  pointed  out  that  certain  "  blood  purifiers  "  contain 
large  doses  of  iodide  of  potassium,  and  it  would  probably 
lead  to  a  very  interesting  discussion  in  the  eyent  of  a  patient, 
who  had  taken  one  of  these  combinations,  claiming  damages 
for  the  loss  of  his  virile  power  from  the  action  of  the  iodide 
of  potassium. 

SULPHUR. 

There  are  two  kinds  of  sulphur  used  in  medicine : — 

1.  SuLPHUB  SuBLiHATUM,  sublimcd  sulphur,  flowers  of 
sulphur. 

2.  Sulphur  Pb^cipitatum,  precipitated  sulphur,  lac 
sulphuris,  milk  of  sulphur. 

Stick  sulphur  is  not  used  in  medicine. 

Sublimed  Sulphur  is  a  bright  yellow  gritty  powder,  with- 
out taste  or  smell.  It  is  volatile,  insoluble  in  water, 
soluble  in  hot  oil  of  turpentine,  and  in  fixed  oils,  such  as 
olive  oil.  There  was  formerly  a  preparation  known  as 
"  balsam  of  sulphur,"  made  by  dissolving  sulphur  in  oil. 

Precipitated  Sulphur  has  the  same  physical  characters  as 
sublimed  sulphur,  with  the  exception  that  it  is  lighter  in 
colour,  in  consequence  of  its  finer  state  of  subdivision — 
being  made  by  precipitation — and  that  it  is  not  gritty. 
There  is  no  difficulty  in  distinguishing  sublimed  from 
precipitated  sulphur.  By  daylight  the  colour  is  the  best 
test,  sublimed  sulphur  being  of  a  citron  or  bright  yellow 
colour,  whilst  precipitated  sulphur  is  pale  yellow.  By 
gaslight  it  is  difficult  to  distinguish  colours,  and  then 
the  consistency  is  the  best  guide,  sublimed  sulphur  being 
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grittj,  whilst  tbo  pitKiipitatcd,  from  its  more  miuuto  etatd 
of  subdivision^  is  quite  sniootb.  Wbeii  precipitated  Biilpbur 
is  improporly  prepRred  with  Bulpburic  lEStcftd  of  bydro* 
cbloric  acid,  it  contftins  crystals  of  snlpbatc  of  lime,  wbicb 
are  readily  detected  under  tbe  imcroseojke.  Sublimed 
eulpliur  never  contains  tbese  crystals. 

There  are  two  official  preparations  of  sublimed  sulphur  :■ — 

1.  Confectio  snlpburis  or  confection  of  sulphur  con- 
tainiDg  sulphur,  acid  tartrate  of  potassium,  synip  of  orange- 
peel,  and  tragacantb. 

2.  Ungaentum  aulpburis  or  Bulphur  ointment  made  with 
bcnzoatod  lard. 

Sublimed  sulphur  is  also  contained  in  tbe  compound 
liquorice  powder. 

There  is  one  ofEcial  preparation  of  precipitated  sulphur : — 

1.  Troebi&ci  eulphuris  or  sulphur  lozonges.  Those  are 
sometimes  known  as  Garrod's  lozenges,  from  their  recom- 
mendation by  Sir  Alfred  Garrod,  in  1889,  in  the  treatment 
of  certain  chronic  afFoctions  of  the  alimentary  canal,  liver, 
skin,  and  joints-  They  are  composed  of  precipitated  sulphur, 
acid  tartrate  of  potassinra,  refined  sugar,  gum  acacia,  tincture 
of  orange  peel  and  mucilage  of  acacia.  Each  lozenge  con- 
tains five  grains  of  the  sulphur  with  one  grain  of  acid 
tartrate  of  potassium^  and  the  dose  is  from  one  to  six 
lozenges.  The  usual  plan  is  to  prescribe  one  lozenge  at 
night,  sometimes  two,  and  sometimea  one  night  and 
morning. 

The  acid  tartrate  of  potassium  is  added  to  the  confection 
and  lozenges  to  increase  their  purgative  action. 

Common  lard  is  not  used  in  making  the  ointment,  as  it 
becomes  rancid  and  acts  as  an  irritant  to  the  skin,  Ben- 
zoftted  lard  contains  benzoin,  which  being  antiseptio, 
prevetits  the  lard  from  undergoing  change. 

A  oonfootiou  or  eloctnary  is  u  thick  &emi-fiolid  sticky 
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snbstanoe  asnally  made  with  honey  or  sugar,  the  dose  being 
a  tea-spoonful.  Sulphur  could  not  be  readily  given  in  a 
fluid  form  on  account  of  its  insolubility,  and  it  could  not 
be  prescribed  as  a  pill  because  the  dose  is  too  large. 
Another  good  example  of  a  confection,  is  the  confection  of 
senna,  which  is  often  given  with  confection  of  sulphur  as  a 
laxative.  Such  substances  as  iodide  of  potassium  or  bromide 
of  potassium  are  not  given  as  confections,  because  they  are 
readily  soluble  in  water.  Calomel,  although  insoluble,  is 
not  prescribed  as  a  confection  because  it  is  an  active  drug 
and  accuracy  of  dose  is  essential.  As  a  rule  there  are 
confections  of  drugs  which  are  insoluble,  the  dose  of  which  is 
large,  and  which  are  not  very  active.  Some  confections, 
such  as  the  confection  of  roses,  are  used  simply  as  vehicles 
for  the  administration  of  other  drugs. 

Sulphur  is  a  laxative.  A  laxative  is  the  mildest  form  of 
purgative,  increasing  only  slightly  the  action  of  the  bowels, 
and  not  producing  watery  motions.  Other  examples  of 
laxatives  are  figs,  primes,  honey,  treacle,  manna,  tamarinds, 
and  magnesia.  Oatmeal,  brown  bread,  bran  biscuits,  and 
many  fruits  are  also  laxative,  some  of  them  producing  their 
effect  by  the  stimulation  of  the  peristaltic  action  caused  by 
the  presence  of  small  seeds  or  other  indigestible  particles. 
Sulphur  has  little  action  on  the  secretions,  but  purges  by 
stimulating  the  involuntary  muscular  tissue  to  increased 
contraction.  It  produces  soft  semi-solid  motions,  so  that 
it  is  used,  not  only  in  constipation,  but  in  piles,  fissure  of 
the  anus,  and  stricture  of  the  rectum.  The  compound 
liquorice  powder  contains  sulphur,  senna,  liquorice,  and 
fennel,  and  is  a  useful  preparation. 

Sulphur  is  anti-parisiticide,  and  in  the  form  of  the  oint- 
ment is  largely  used  in  the  treatment  of  itch.  It  is  often 
maintained  that  the  sulphur  plays  no  part  in  the  destruction 
of  the  acams,  but  that  the  fat  by  obstructiug  the  breathing 


pores  suffocates  and  eo  dcBtrojB  it.  ThiB  view  m  unteEablo, 
for  sulphur  ointment  is  much  more  effectual  than  simple 
lard.  It  is  probable  that  sulphuretted  hydrogen  is  formedj 
and  beiog  a  powerful  toxic  agont,  destroys  the  itch  insect, 

Sulpbur  is  a  mild  expectorautj  being  nsed  for  this  pur- 
pose in  cases  of  old-Htimding  bronchitis. 

Hospccting  the  changes  which  sulphur  undergoes  in  tho 
body,  very  little  is  known.  When  brought  in  contact  with 
living  protoplasm  it  probably  enters  into  combination  and 
forma  sulphurous  acid  or  sulphuretted  hydrogen.  It  is 
eliminated  partly  with  the  fteces  in  form  of  sulphides, 
partly  by  tho  urine  in  the  form  of  sulphates,  and  partly  by 
the  skin,  breath,  and  intestines  as  snlpburotted  hydrogen. 
The  breath  of  patients  taking  Bulphur  smells  of  sulphuretted 
hydrogen,  aud  articles  of  silver  worn  as  ornaments  turn 
black. 

Tho  fumes  of  sulphur  are  employed  with  advantage  for 
disinfecting  Bick-rooma  after  tho  occurrence  of  scarlet  fever, 
diphtheria,  and  other  contagious  diseases.  The  windows, 
doors,  and  other  apertures  are  carefully  closed,  and  metallic 
articles,  such  as  the  fender  and  fire-irons,  are  removed  or 
covered  with  greaso.  Stick-sulpbur  is  then  placed  in  an 
old  metal  vessel,  such  as  a  disused  saucepan,  and  covered 
with  methylated  spirit  which  is  then  lighted.  It  is  a  good 
plan  to  support  tho  pot  on  a  pair  of  tongs  placed  over  a 
pail  containing  water  in  case  the  apparatus  should  upset. 
When  tho  sulphur  is  well  alight  the  room  should  ho  left 
closed  for  some  hours,  after  which  it  should  he  exposed  to 
a  thorough  draught  of  fresh  air  from  iho  open  door  and 
windows  for  a  couplo  of  days  or  more, 

Suli>hur  is  ficqucutly  employed  externally  in  the  form 
of  a  poultice  in  chronic  rheumatism  and  chronically  inflamed 
joints.  The  poultice  should  be  mado  in  the  same  way  as 
a  linseed  meal  poultice,  cq^nal  parts  of  liusoed  meal  and 
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precipitated  Biilpbar  being  omployed.  Some  people  miiko 
tho  poultice  first  of  linsoed  meal  and  then  spread  the 
sulplmr  on  tLe  surface. 

It  is  a  common  custom  in  cases  of  rheumatiBm,  ftciatica, 
and  Imnbago  to  freoly  dust  tbo  inside  of  the  stockings  and 
drawers  witb  aiilpbnr,  and  tbe  same  treatment  is  froijiieutly 
resorted  to  in  cbronic  skin  diseases  such  as  eczema  and 
psoriaaia. 

The  following  is  a  useful  formula  for  an  ointment  in 
cases  of  scabies : — 


Vrv         V 


Sulphni' 

White  precipitate 

Creasote 

Oil  of  cbamomilo 

Lanoline  ointment 


4  dr. 
4  grs. 
4  drops. 

1  oz. 


It  should  bo  rubbed  in  night  and  morning  especially 
between  tbe  fingers.  On  the  fourth  day  a  hot  bath  is  taken 
and  tbe  linen  is  changed. 

For  acne  of  the  face,  especially  in  that  fonn  which  occurs 
commonly  in  young  women,  a  sulphur  lotion  will  be  found 
useful. 


Sulphur  Lotion. 


Precipitated  sulphur 
Glycerine  ... 
Elder  flower  water 
Hose  water 


I  dr. 

1  oz. 

0  ozs, 

to  J  pint. 


^his  lotion,  after  being  well  shaken,  should  bo  applied 
ly  to  the  face,  the  superfluous  sulphur  being  dusted  off 
with  tk  soft  baudkerchicf. 

Another  good  application  for  acne  in— 
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Compound  Sblphub  Powder. 


Preeipitalod  sulphur 
Sulphate  of  lime 
PhoBphttte  of  lime 
Heliotropio 


i  oz. 
I  oz. 

4  oz, 

5  gre. 


The  powder  mixed  with  a  little  water  is  applied  firBt  to 
all  the  influined  and  painful  pustules^  whilst  other  portions 
of  the  face  affected  with  acno  are  simply  dusted  over  with 
the  powder  without  the  addition  of  water.  A  cure  is 
usually  effected  in  a  few  days. 

For  internal  use  the  usual  dose  of  sulphur  is  from  thirty 
to  sixty  graioB,  hut  moio  may  be  given.  It  may  ho  ad* 
ministered  in  milk,  or  in  the  form  of  the  confection  or 
lozenges.  The  old-fashioned  remedy,  biimetone  and  troaclo, 
or  aulphur  and  moIasBee,  is  well  koown.  Sulphur  in  all 
forms  is  useful  in  chronic  constipation^  and  is  freq_uently 
employed  to  ensure  a  copious  and  easy  evacuation  in  cases 
of  piles,  fissure  of  the  auus,  and  fistula. 


SULPHUROUS  ACID, 

Acidum  sulphurosum  or  Bulpburous  acid  is,  according  to 
the  Pharmacopoeia,  sulphurous  acid  gas  dissolved  in  water 
and  const! tuliog  five  per  cent,  of  the  solution. 

It  is  a  colourless  liquid,  having  a  powerful  odour  of 
burning  sulphur.     When  evaporated  it  leaves  no  residue. 

It  is  a  deodorizer  and  a  disinfectant.  It  arrests  putre- 
faction and  also  fernicntatiou  by  destroying  the  organisms 
CD  which  the  procesa  depends. 

Sulphurous  acid  is  a  parasiticide,  and  sulphurous  acid 
baths  are  fret^nently  used  io  the  treatment  of  scabies. 

In  chloasma  or  tinea  versioolour,  a  parasitic  skin  diseaso 
depending  on  the  presence  of  a  fungus  known  as  Miiruspot^on 
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furfur,  the  sulplmroaB  acid  solution  is  ased,  mixed  with  an 
equal  quantity  of  water  or  glycerine,  as  a  local  application. 
The  skin  should  first  be  washed  with  soap  to  get  rid  of  the 
greasy  condition  it  often  presents,  and  then  dabbed  over 
freely  with  aromatic  vinegar  to  neutralize  the  alkali  of  the 
soap,  after  which  a  few  applications  of  the  lotion  will 
speedily  destroy  the  parasite.  It  is  recommended  in  the 
treatment  of  tinea  tonsurans,  or  ringworm,  but  fails  to  give 
satisfactory  results  unless  a  saturated  solution  of  sulphurous 
acid  in  glycerine  is  substituted  for  the  official  solution.  It 
is  used  for  chilblains  and  chapped  hands,  and  in  the  form 
of  a  spray  is  useful  in  many  throat  affections  and  in  some 
forms  of  chronic  bronchitis  and  phthisis,  especially  when 
the  expectoration  is  offensive.  It  is  antiseptic,  and  is  given 
to  chock  fermentation  in  the  treatment  of  pyrosis  or  water- 
brash  and  in  flatulence. 

The  sulphites  are  not  used  in  medicine,  but  the  hypo- 
sulphite of  soda  is  a  valuable  drug.  Its  uses  are  practically 
identical  with  those  of  sulphurous  acid,  it  being  simply 
sulphurous  acid  in  combination  with  a  base.  It  was  at  one 
time  recommended  as  a  remedy  for  phthisis,  but  its  use  is 
now  confined  almost  exclusively  to  the  treatment  of  flatu- 
lence. The  dose  is  from  ten  to  sixty  grains,  and  it  may  be 
conveniently  given  in  any  aromatic  water. 

A  solution  of  hyposulphite  of  soda  may  be  used  for 
removing  iodine  stains  from  the  hands,  the  strength  of  the 
solution  being  a  drachm  to  the  ounce. 


THE  SULPHIDES. 

The  sulphides  are  valuable  remedies.  Sulphurated  potash 
is  known  as  "Hepar  sulphuris,"  or  liver  of  sulphur,  whilst 
sulphide  of  calcium  is  "Hopar  calcis,"  or  liver  of  lime. 


For  baths  the  sulphurated  potash  is  commonly  employed, 
the  proper  Btrength,  according  to  Dr.  C.  D.  F.  Phillips, 
being  half  a  pound  to  thirty  gallons  of  water.  These  baths 
are  useful  in  many  chronic  skin  diseases,  especially  eczema 
and  psoriasis,  but  thoy  should  not  bo  used  in  the  acute 
stage.  They  are  also  prescribed  in  the  treatment  of  itch, 
chronic  gout,  chronic  rheumatism,  chronic  rheiimatuid 
arthritis,  and  chronic  lead  poisoning* 

Many  natural  waters  contain  the  sulphides,  as  for 
example,  ITarrowgate  and  Strathpeffer  in  this  country, 
Bareges  in  the  Pyrenees,  and  the  Blue  Lick  Springs  of 
Eentacky. 

For  internal  admijiistration  the  sulphido  of  calcium  is 
the  favourite  salt.  It  is  a  dirty  white  powder  having  a 
disagrectable  taste  and  a  marked  salphiiretted  odour.  It  is 
partly  decomposed  by  the  acid  of  the  stomach,  so  that 
patients  taking  it  complain  of  disagreeable  eructation >  of 
solphuretted-hydrogcn  gas. 

It  is  used  in  the  treatment  of  boils  and  carbuncles,  a 
tenth  of  a  grain  tabloid  or  pilule  being  taken  every  three 
hours,  or  even  every  hour.  It  will  check  the  formation 
of  pua  in  the  early  stage,  or  if  given  later  will  promote 
its  dischai'go  and  conduct  the  process  to  a  favourable 
termination. 

It  is  also  useful  in  the  treatment  of  acne  and  of  enlarged 
glands  of  the  neck,  especially  in  scrofulous  children. 

It  is  recommended  in  scrofulous  sores  and  in  diseased 
bones  in  scrofulous  subjects. 

It  is  useful  in  abscess  of  the  breast,  and  in  fact  in  all 
kinds  of  chronic  abscesses. 

The  sulphide  of  calcium  is  a  powerful  toxic  agent  and 
cannot  be  given  in  nnlimited  quantities.  It  is  safe  to  give 
half  a  grain  at  a  dose,  but  it  is  better  to  give  a  tenth  of 
a  grain  in  the  form  of  a  pilule  every  thi-ee  hours.    It  \% 
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PHOSPHOEUS. 

Thoro  iipc  two  kinds  of  phosphorujs — tho  white  or  stick 
phoAjkhorns  which  is  official,  and  tlio  amorphous  phosplionis 
which  18  nnoffioial.  The  whito  variety  is  solublo  in  other, 
oils,  naphtha,  and  hisulphide  of  o*rbon,  whilst  the  red  is 
insoluble  in  bisulphide  of  carlion.  The  stick  phosphorus  is 
a  powerful  medicinal  6abfitAnoc>  but  the  red  variety  is  inert, 
and  has  boon  given  in  half-ilmchm  doses  throe  times  a  day 
for  forty  dayjt  without  prodnoiug  any  fiymptom. 
TlraK)  aw*  tw\"k  pivpamtioviB  ol  the  official  phosphorus : — 
1%  OImb  pHoiylteralnm  or  phosphorates]  oil,  a  solntion 
fif  |ili«i|ilwnM  i»  oA  chf  altuonds. 

^  lHI«la  |i^AifhK<iH  or  phosjiboniB  pill  made  with  wax, 

Tb<»  ptuunuaooptBial   pill   is 
^liK^il;  iMilitillK  Mia  k  ww  proscribed. 

fW  v^  ^  «  <MMk  ptr  OMit  solution,  whilst  a  thirtioth  of 

in  three  grains  of  the  pill. 
pillt  can  bo  made   with   cocoa> 

given  in  oapsnlos,  Aiid  u  &t>liitioa 

•w>  roninimondod  by  tlic  BritiBh 
I-- 


>N«^MMnin«i  CoMPosiTA, 


l2grR. 


2~  fluid  ozs. 


ill  %  l^^^vM  MU^  401(1  apply   the   heat  of  a 
"  «Mikl4i«»h^     Tl*«  add  the  solution  to 


12-^  Huid  ozs. 


« 
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Shako  woU.  This  tincture  bhould  ho  presorTed  from  the 
light,  in  accnrately  stoppered  bottles.  It  deteriorates  if 
long  kept. 

Each  fluid  drachm  contAitis  -^-  grain  of  phoBphoriie,  and 
the  dose  is  from  3  to  1 2  minims. 


Elixir  PBOsrHOKi. 

CompoT3nd  Tincture  of  Phofiphorns 
Glycerine 


4  fluid  ozB. 
16       .. 


Add  the  tincture  to  the  glycerine,  and  shake  well.  This 
elixir  should  he  freshly  prepared  and  preserved  from  the 
light  in  full  bottles.  Each  flnid  drachm  contains  ^-^j  grain 
of  phosphorus,  and  the  doso  is  from  15  minims  to  1  fluid 
drachm. 

When  phoBphoruB  is  given  to  animals  for  a  long  time 
the  condition  of  the  bones  becomes  altered  in  &  remarkablo 
way.  Whore  spongy  bono  should  bo  formed  dense  osseous 
tifisae  takes  its  place.  In  chickoufi  fed  on  food  containing 
pboapboms  the  bones  frequently  become  solid  like  sticks. 
The  bone  deposited  ia  very  dense,  so  that  the  Haversian 
canals  are  obliterated.  The  deposit  does  not  result  from 
an  excess  of  phosphateB  in  the  blood,  but  is  the  rcsuU  of 
stimulation  by  the  phosphoms  itself  of  tissue-growth. 

Workmen  exposed  to  the  fumes  of  phosphorus  iu  matcli 
manufactories  are  liable  to  necrosis  of  the  jaw.  This  is 
due  to  the  direct  action  of  the  phosphorus  on  thu  bare  bone, 
and  does  not  occur  unless  the  patient  has  cither  bad  tooth 
or  a  wound  or  sore  about  the  mouth.  This  condition  does 
not  result  from  the  internal  administration  of  phosphorus, 
The  complaint  was  at  one  time  common  in  lucifor-matcb 
manufactories,  the  "  dippers,"  or  people  who  dip  the  slips 
of  wood  in  the  inflamnmblo  composition,  being  the  chief 
Bofferers.     The  disease,  in  consequence  of  the  iuttodvicXAwvL 
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of  safety  matches  made  with  red  phosphorns,  is  far  loss 
common  than  formerly. 

Phosphorus  given  internally  may,  by  its  stimulating  and 
irritating  action,  cause  excessive  development  of  the  fibrous 
tissue  of  the  liver.  If  its  administration  be  continued  it 
may  give  rise  to  fatty  degeneration  of  the  stomach,  liver, 
kidneys,  heart  and  voluntary  muscles.  This  process  of 
degeneration  is  due  to  a  rapid  splitting  up  of  all  albuminous 
tissues  with  deficient  oxidation,  and  takes  place  even  when 
fatty  food  is  not  administered. 

When  given  in  large  doses,  phosphorus  produces  a 
burning  sensation  in  the  throat,  with  intense  thirst  and 
pain  in  the  stomach,  followed  by  distension  of  the  abdomen 
and  vomiting  of  a  dark  green  or  black  substance,  having 
the  odour  of  garlic  and  presenting  a  phosphorescent 
appearance  in  the  dark.  The  patient  exhibits  symptoms 
of  collapse,  and  in  the  course  of  a  few  hours,  or  perhaps 
days,  there  may  be  noticed  tenderness  over  the  liver, 
jaundice,  diarrhoea,  and  scanty  albuminous  urine  con- 
taining blood.  There  are  usually  extensive  subcutaneous 
hasmorrhages  with  an  eruption  on  the  skin  of  petechial 
spots.  It  has  been  found  that  wounds  or  sores  bleed 
profusely,  and  post-mortem  the  tissues  are  seen  to  le  in  a 
condition  of  fatty  degeneration.  The  liver  may  be  enlarged, 
with  its  cells  in  a  state  of  advanced  fatty  degeneration,  or  it 
mny  bo  contracted  from  destruction  of  its  cells.  The  fatty 
degeneration  affects  the  whole  of  the  arterial  system,  and 
involves  even  the  smallest  arterioles.  The  jaundice  is 
probably  due  to  catarrh  of  the  small  biliary  ducts  causiug 
obstruction  and  leading  to  absorption  of  the  bile. 

Very  marked  effects  are  said  in  some  cases  to  follow 
the  administration  of  ordinary  doses  of  phosphorus.  There 
is  an  improvement  in  the  appetite,  a  quickened  pulse,  a 
heightened  temperature,  a  copious  secretion  of  urine  loaded 
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with  lithates,  a  Bhari>oning  of  tlio  mental  faculties,  an 
increase  in  muecukr  power,  a  gonoral  Beuso  of  well-bdng, 
together  with  some  increase  in  seximl  appetite,  Theeo 
symptoms  are  not  of  conetaiit  occurronce,  and  nntlonbtedly 
in  very  many  people  are  never  experienced. 

Under  the  influence  of  phoephoras  the  excretion  of  urea 
is  diminished  ancl  the  products  of  nitrogenous  dieintegration 
appear  in  the  urine  aa  Icucin  or  tyroein.  Phosphorus  in 
Bome  cafles  gives  the  urine  a  smell  of  violets* 

Phosphonifl  therapeutically  is  employed  chiefly  in  the 
treatment  of  impotence  reBulting  from  what  is  commonly 
called  nervous  exhaustion. 

There  are  many  pills  which  are  employed  in  this 
condition,  and  the  following  are  suggested  as  useful 
formulff:  — 


1.  PhoBphoms 
Strychnine 

Dried  sulpha  to  of  iron 
Extract  of  aloes 

2.  Phijsjihorus     ., 
Reduced  iron 
Strychnine 
Sulphate  of  quinine    .. 

3.  Phosplionis 
Extract  of  nux  vomica 
Extract  of  damiana     .. 


2gr8, 
1  gr. 

To  gr. 
3  grs, 

Igr. 


gr- 


1 

¥gr. 
3  gm 


Phosphorus  is  allied  in  physiulogical  action  to  vanadium, 
the  salts  of  which  produce  fatty  degeneration  of  the  liver, 

THE  PHOSPHATES. 


Phosphate  of  calcium  may  be  taken  as  a  type  of  the 
phosphates.  It  is  a  white,  tasteless,  odourless  powder,  quite 
insoluble  in  water.     Its  action  is  due  partly  to  the  lim^  \i 


174  PHARMACOLOGY  AND  THERAPEUTICS. 

contains,  and  partly  to  the  phosphorus.  It  is  an  important 
constituent  of  the  body,  and  plays  an  active  part  in  the 
formation  of  bone  and  in  giving  solidity  to  the  skeleton. 
It  forms  the  first  basis  of  new  tissues,  and  where  cell  growth 
is  active  it  is  always  found  in  increased  quantity.  In 
animals,  fractured  bones  unite  more  speedily  when  phosphate 
of  lime  is  administered.  It  is  useless  to  give  it  in  large 
quantities,  for  its  diffusion  power  is  small.  It  is  probably 
acted  on  by  the  acids  of  the  stomach,  but  much  of  it  passes 
unaltered  into  the  intestines,  and  some  of  it  is  eliminated 
with  the  fbces. 

Phosphate  of  lime  is  useful  in  the  anemia  of  young  and 
rapidly  growing  girls,  and  is  especially  indicated  in  the 
case  of  women  weakened  by  child-beariug,  prolonged 
suckling,  or  excessive  menstruation.  The  following  is  a 
good  formula :  — 

Phosphate  of  lime    ...         ...         ...         ...  1  gr. 

Phosphate  of  iron 1  gr. 

Saccharated  carbonate  of  iron        1  gr. 

Sugar  of  milk  2  grs. 

To  make  a  powder.  One  to  bo  taken  three  times  a  day 
after  meals. 

THE  HYPOPHOSPHITBS. 

The  official  hypophosphitcs  are  the  hypophospliites  of  lime 
and  sodium.  When  hcntcd  to  redness  they  ignite,  evolving 
spontaneously  inflammable  phospLurottod  hydrogen.  They 
hold  their  phosphorus  in  weak  chemical  combination,  and 
therapeutically  present  some  of  the  properties  of  that  drug. 
They  are  undoubtedly  of  much  value  as  therapeutic  agents, 
especially  in  the  treatment  of  consumption,  but  respecting 
their  pharmacological  action  it  is  difficult  to  meet  with 
trustworthy  data. 


PHARMACOLOGY  AND  THEBAPEnTICS. 


175 


Fellow's  syrup  of  tbo  hypoplioBpliitee  contains  tlio  bypo- 
pliospbiteB  of  iron,  lime,  manganeso,  and  j>otaBsiDm,  with  iu 
eocb  tlracbm  throoHiuartors  of  a  grain  of  qijinLnc  and  one 
sixty-four  til  of  a  grain  of  atrycbnine. 

Tho  following  formuliu  bave  been  adoptod  by  tbc  British 
Pbarnniceutical  Coufcrcuco : — 

Liquor  Hypophosphitum  Compositds. 

Hyi)ophoflpliito  of  calciuni    ...  ...     320  gi'B. 

Hypophosphito  of  sodium      ...  ...     320    „ 

Hypophospbite  of  magnesiuTii  160    „ 

Strong  solution  of  hypophoapbite  of  iron       G  floid  ozs. 
HypopbosphorouB  acid,  30  per  cent.    ...     ^     „     oz. 

Distilled  water,  a  sufBcient  quantity. 

Dissolvo  the  hypopbospbitos  of  calcium,  sodium,  and 
maguosium  in  twelYo  £uid  ouncoB  of  dlBtilled  water;  add 
the  solution  of  hypophosphito  of  iron  and  the  hypo- 
phosphoroofi  acid.  Filter,  and  mako  ni>  to  one  pint  by  the 
addition  of  distilled  water* 

Each  fluid  drachm  contains  2  grains  each  of  hypo- 
phosphite  of  sodium  and  calcium,  1  grain  of  hypopboaphite 
of  magneaium,  and  1^  grains  of  hypophoBphite  of  iron. 

The  dose  is  from  ^  to  2  fluid  drachms. 

SyKUPUS   HYrOPHOHPHlTUal   COMPOSITUS. 

Qninine 

Strychnine 

HypopbosphorouB  aciJ,  ^0  per  cent. ... 

Strong  solution  of  hypophosphito  of  iron 

Dissolve,  and  add 

nypo phosphite  of  calcium 
liypopbospbito  of  manganese 
Uypophosphi to  of  potassium  .. 

Dissolve,  filter,  and  add 

Syrup,  sufficient  to  produce    ... 


liU  grs. 

1  gr. 

2  fluid  drs. 

3  fluid  ozs. 

80  grs. 
■io   „ 
40    „ 

1  pint. 
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Mix,  Each  fluid  dmclim  coutftins  jhi  grain  of  stryclinme 
and  A  gram  of  (iniuiac.  Tiio  duse  is  from  ^  to  2  finid 
drachma.  This  preparation  will  bo  found  usefol  in  tho 
treatment  of  jibthisis  and  as  a  touic. 


THE  ACIDS. 

The  three  acids — hydrochlorio,  Bulphnric>  and  nitric- 
may  be  convGnientlj  considered  together. 

There  is  one  preparation  of  hydrochloric  acid— the  dilute 
acid. 

There  are  two  preparations  of  sulphuric  acid=-dilute 
tiulphuric  acid  and  aromatic  sulphuric  acid. 

There  are  two  preparations  of  nitric  acid — dilute  nitric 
ttoid  and  dilute  nitFo-hydrochloric  acid. 

Tho  fumes  of  all  these  acids  act  injuriously  on  animal 
and  vegetable  life.  In  the  neighhourhood  of  manufactories 
where  carbonate  of  sodium  is  prepared  fi"om  common  salt, 
the  vapour  of  tho  hydrochloric  acid,  if  not  coadonsetj, 
destroys  all  vegetation  for  miles  round.  The  same  thing 
occurs  in  the  extraction  of  copper  from  pyrites,  in  the 
mannfacture  of  common  glass  buttles,  in  hrick  and  cemont 
burning,  and  in  some  other  trades.  Cases  are  recorded 
where  the  air  has  been  so  fully  impregnated  with  fumes  as 
to  in  dace  spasm  of  the  glottis  in  casual  passers  by.  The 
destractiou  of  animal  and  vegetable  life  by  this  means  is  a 
frequent  catise  of  complaint,  and  often  leads  to  litigation. 
By  the  *'  Alkali  Act,"  manufacturora  have  to  condense  ninety- 
five  per  cent,  of  the  gas  which  may  be  produced  by  the 
materials  used,  and  there  must  not  be  more  than  a  fifth  of 
a  grain  of  gas  por  cubic  foot  of  air  leaving  the  works. 

All  tho  members  of  the  group  have  a  strong  afliuiiy  for 
alkalies;  and  some,  such  as  sulphuric  acid,  absorb  watc^r 
with  avidity.    They  Itave  a  high  diffusion  power,  m  th 
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they  pasa  readily  through  animal  mombranoB  and  textures. 
When  applied  to  the  skin  they  destpoy  the  tiflfltica  to  a  con- 
aiderable  depth,  penetratiDg  until  thoy  are  neutralized  by 
the  bases  with  which  they  come  in  contact, 

Sulphnric  acid  possesses  this  power  to  a  remarkable 
degree,  and  acts  as  an  escharotic,  destroying  the  tiMue  with 
which  it  comes  in  contact.  Arotmd  the  part  destroyed 
inflammation  ensues,  and  an  eschar,  or  portion  of  doad 
tissue,  separates.  The  dilate  acidd  act  urn  atftriagnili  aod 
check  hsemorrhage  by  constringing  tlw  blood-^TMfdb  tad 
coagulating  the  blood. 

Freely  dilated  and  used  m  a  Utk  altm^flsoeU^rle 
acid  is  a  rabe£aciecit,  and  reddens  As  Mm.  Ths  onliosry 
nitro-hydroehloric  Mid  baA  m  ■iJli  Ijr  siiif  * 
of  nitric  acid  and  »  pomi  csd  •  hsif  «f 
acid   to   thirty  gmlkw  <€  ■■lur      U  Is 

enlarged  liTers.    TW  §tmm  ^■■V  ^  ***  f^  ^ 

smaller  quantities  s#  A 

nnil    towels  shoill  W 

carbonate  of  soda. 
Given  internally 

gerrcttons.     This  is  Os  k^  to 

alkaline,  and  aci^  promote  its 

of  the  use  of  add  drinks  in  checldng 
juice  is  acid,  and  an  acid   given 
excosflive  formation,  and  relieves  acidity 
meals  aid  digestion,  not  by  increasing  ^ 
gastric  juioe,  but  by  rendering  it  more 

A  consideration  of  the  fuct  that  we^k 
«ich  AS  the  saliva,  increase  the  secretion  s^ 
affords  an  explanation  of  the  oommoo  exj 
which   are  well    cooked   and    are    »: 


^fU 
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digestion.    The  sight  tmd  smell  of  food  make  the  mouth 

water,  and  as  tho  saliva  is  swallowed  tlio  gastric  jnice  is 
atimnlftted  to  increased  secretion^  We  have  also  an  expla- 
nation of  tho  common  use  of  vinegar,  with  tho  view  of 
reducing  obesity.  The  vinegar  takon  before  miwils  checks 
the  secretion  of  the  gastric  juice  and  prevents  digestion  and 
assimilation*  A  case  is  recorded  of  a  lady  who  habitually 
took  large  doses  of  vinegar  in  this  way,  and  nltimately  died 
of  emaciation. 

Acids  are  for  the  most  part  absorbed  by  the  stomach, 
passing  into  tho  blood,  where  thoy  combine  with  bases,  attd 
sot  free  weaker  acids.  Their  action  on  the  blood  must  be 
insuificient  to  affect  its  reaction,  for  tissues  are  nourished 
only  by  blood,  which  is  either  neutral  or  alkaline.  In 
rabbits  death  may  ensue  from  the  abstraction  of  the  alkalies 
of  the  blood,  caused  by  the  administration  of  large  doses 
of  acids* 

Any  acid  which  escapes  into  tho  intestine  is  neutralissod 
by  the  biliary  and  pancreatic  Becretions.  The  bile  being 
alkaline,  its  secretion  would  be  promoted  by  the  presence 
of  an  acid,  and  this  may  partly  explain  the  action  of  acids 
in  stimnlattng  the  liyer  and  relieving  that  organ  when 
congested.  In  the  same  way  they  promote  tho  flow  of  tho 
intestinal  secretions.  It  is  probable  that  acids  as  such 
never  reach  further  than  the  duodenum.  If  absorbed  from 
tho  duodenum,  tliey  muBt  pass  through  the  liver  on  tlioir 
way  to  the  blood,  and  niaystiirmlato  its  tissues  in  the  process. 

Acids  are  usually  elimiuuted  by  the  kidneys  in  eombina- 
tion  with  ammonia,  but  if  given  in  large  doses  they  increaae 
tho  aci<lity  of  the  urine. 

Aciilfi,  nitrohydrocJiloric  acid,  citric  acid,  and  acetic  acid, 
for  example,  diminisli  the  excretion  of  urea,  a  fact  which 
affords  a  ready  explanation  of  the  tendency  of  young  and 
acid  wiD««  to  protluco  gout. 
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Citric  and  tartaric  acids  hairo  the  eamo  action  as  tlie 
umieral  acids,  but  in  u  milder  form,  Tboy  aro  Raid  to  bo 
refrigerant,  although  there  is  no  definite  evidence  that  thoy 
reduce  the  tomptTaturc. 

Citric  acid  is  used  for  making  artificial  lomoa  juioo,  the 
formula  for  which  is  — 


Cilrio  acid  ...         

Freshly  prepared  mucilage  of  acacia 
Simple  syrup 
Distilled  water    ... 


210  grs. 
3  drs. 
1  dr. 

5^  0K8. 

Hyilrocbloric  acid  ia  frecjueatly  prescribed  in  cases  of 
dyspepsia. 

Given  after  meals  it  is  useful  in  cases  of  atonic  dyspepfiioi 
and  helps  digestion. 

In  cases  of  acidity  whore  sour  fluid  regErgitatos  into  the 
mouth  and  sets  the  teeth  on  edge,  the  dilute  acid  ehould 
bo  given  before  meals. 

If  given  la  tea  or  fifteen  minnm  doses  it  can  he  made 
into  a  palatable  mixture  with  spirit  of  chloroform,  syrup  of 
orange-peel,  and  tincture  and  infusion  of  gentian,  calmuba 
or  chiretta. 

Dilute  sulphuric  acid  in  conjunction  with  snlphato  of 
magnesitimj  sulphate  of  sodium,  and  various  aromatics,  such 
ae  tincture  of  capsicum  and  peppermint  water,  is  useful  in 
lead  poisoning  by  forming  an  insoluble  salt  in  the  intestineSi 

Dilute  sulphuric  acid  is  the  stock  remedy  in  most  of  our 
hospitals  for  summer  diarrhtea*  It  is  inferior  to  a  saturated 
solution  of  camphor  in  alcohol,  but  as  it  is  usually  dis- 
tributed by  the  surgery  porter  to  all  comers,  it  probably 
serves  a  useful  purpose.  It  is  usually  given  in  the  form  of 
a  mixture,  the  formula  for  which  is  us  follows  : — 

...     2  drs. 


Dilute  sulphuric  ucid 
Tincture  of  opium 
Spirit  of  chloroform 
Water  


1  dr. 

l^dra. 
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\\mi\  two  Uhlospooijfuls. 

It  woulil  not  \h}  liUHcnlt  to  improve  this  mixture  without 
Holding  to  ilio  oxiionsa  Id  tho  first  place,  camphor  water, 
nr  «tning  fwppitriiiint  water,  might  be  usod  instead  of 
ordinary  water,  anii  tirictiiro  of  cftpsioara  would  bo  a  usofal 
itignulioiit.  The  chloroform  might  bo  omittod,  and  treacle 
might  bo  UBod  aa  a  flavoftring  agent. 


BORACIC  ACID. 


Ih»raiHu  Acid,  or  Boric  Acid,  is  an  antiseptic,  disiofectftnt, 
Mii\  duodornnl.  It  docs  not  check  the  peptonizing  action 
i\(  tlio  j^nHtiiu  juice  or  of  the  pancreatic  secretion,  nor  does 
It  an^tnt  the  oonroraiou  of  starch  into  glucose*  It  cheoka 
puirt  tartivit  fermoiitatioti  and  prevents  the  conTerfiion  of 
ahH»t)ol  into  arotio  ooid.  It  produces  little  or  no  irritation 
of  tbt»  tiimiioM,  a  pircnmgtance  which  renders  it  especially 
uao(^i1  M  II  ttur^ical  dressing.  The  ointment  ia  largely 
itmployi^d  ill  ibo  troatiuent  of  wounds^  burns  and  s^me  skin 
di«VHNi>ii  MUoh  UH  ec/vLnim. 

Ah  a  duutiug  puwdor  it  is  useful  in  preventing  the  dis- 
IVtfrmMlilf^  odotir  ariKing  from  deoomposiug  sweat.  It  rarely 
faiU  Ut  «tlTeot  a  euro. 

It  lit  Urgfjly  uaod  to  prevent  milk  from  twrning  sour. 
The  quontion  huM  arisen  as  to  wbether  this  addition  is 
biirnifuK  an<l  it  hM  been  suggested  that  small  doses  of 
iNjraoic)  acid  takou  sytlomatlcally,  may  prove  injurious  ;  but 
Ihoro  it  no  Dvidenoo  that  it  produces  any  prejudical  elTect 
on  tht  animal  oconomy.  In  large  doses  it  would  probably 
ftot  an  4  gaatru^iotostinal  irritant. 

•*  Boroglyoorido "  is  made  by  heating  tiigether  ninety- 
two  part*  of  glycerine  and  sixty-two  parts  of  boi*acic 
acid.     It  is  said  to  bo  a  dofinite  ohemioal  compound.     Its 
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aolutioD  in  water  is  n  powerful  antiseptic,  and  will  keep 
milkj  fisli,  meat^  and  oilier  articlcB  of  food  almost  indefinitel j. 
In  the  treatment  of  ffattileooe,  due  to  acid  fermeata-tion, 
the  following  mixture  will  bo  found  useful  :— 


Boroglycerido    ... 

Glycerine 

Spirit  of  cblorofomi 

Syrup  of  lorn 0 a  . . . 

Water 


I  dr. 
1.5  mins. 
4  dr. 

to  i  OSS. 


Borax,  tho  biboi'ate  of  sodium,  is  a  powoi-ful  disinfeetaJit, 
quickly  destroyiug  all  forms  of  vegotablo  life.  It  exerts  a 
fledativo  effect  od  the  macous  membrane  of  the  throat  and 
adjacent  parts,  and  is  used  for  this  purpose  in  the  forms  both 
of  the  honey  and  tho  glycerine  of  borax. 

In  the  stomach  it  plays  the  part  of  a  mild  alkali,  and 
being  readily  abBorbod  increases  the  alkalinity  of  the 
blood. 

When  given  in  large  doses  borax  produces  a  certain 
train  of  symptoms  to  which  tho  term  •'  Borism  "  has  been 
applied : — 

Intestinal  disturbance,  with  nausea,  vomiting,  and 
anorexia,  is  common. 

Dryness  of  the  skin,  with  redness  and  inflammation  of 
the  mucous  membranes,  is  next  noted. 

There  is  an  eruption  on  the  skin  which  may  asBUme  tho 
form  of  ficborrhceic  eczema,  reddish  patchua  which  des- 
ijuaumte,  or  papules  attended  with  much  itching. 

The  hair  is  dry  and  comes  off  in  largo  quantities. 

There  is  a  general  weakness,  due  partly  to  the  toxic 
effects  of  the  drug  and  partly  to  the  auoroxia. 

In  severe  cases  albumin  may  appear  in  the  urine. 

Of  late  borax  has  been  used  in  epilepsy.  It  is  useful  in 
certain  cases  in  which  the  bromides  have  little  or  no  effect, 
or  are   badly  borne.     In  certain  cases  tho  bromidoa  ^<i\» 
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boimx  fttils,  wlxilst,  in  anotber  class  of  case,  borax  is 
Itttcibi  where  broraido  failB  to  offoct  any  beneficial  change. 
Api^u^ntly  b<^rax  doo6  most  good  when  the  epilepsy  is 
Msooiatod  with  gross  organic  disease. 

It  has  some  action  as  an  ommenagogue,  and  increases  the 
COUiXAOtilo  power  of  the  nterns.  It  is  olimlnatod  by  tho 
kidneys,  and  increases  the  flow  of  nrine. 


HYBROCYAUIC  ACID. 

Tho  sabstance  need  in  medicine  is  dilute  hydrocyanic 
acid — a  two  per  cent,  solution  of  anhydrous  acid.  The  only 
preparation  is  the  vaponr  or  inhalation  made  by  adding 
thi*  dilute  acid  to  cold  water.  Schoelo's  acid  is  a  four  i>er 
oont  solution. 

Tho  dilute  hydrocyanic  acid  is  a  colourless  liquid  easily 
rooogni/^ablo  by  its  characteristic  odoitr  of  bitt-or  almonds. 
As  a  rule  it  is  bettor  not  to  taste  it.  Although  nominally 
a  two  n^T  cent  solution  it  yaries  mnch  in  strength,  some 
■podmons  being  as  low  as  (\'fy  and  others  as  high  as  3*2 
per  cent.,  this  vamtion  deiicnding  on  tho  mode  of  mann- 
facturo,  the  length  of  timo  the  8]iocimon  has  been  kept,  and 
the  degree  of  exposure  to  light 

Fniflstc  acid  is  fatal  to  all  forms  of  animal  and  vegctablo 
life,  and  even  preyents  decomposition  and  fermentation.  It 
acts  energetically  as  a  poison  by  whatever  cbaimel  it  is 
intrtMluccd  into  the  body.  Whether  it  is  swallowed,  or 
dropped  into  the  eye,  or  applied  to  wounds  or  cnts,  or 
inhaled,  its  action  is  exerted  with  tremendous  energy. 
People  have  fallen  down  insensible  from  merely  smelling 
a  bottle  of  the  strong  acid. 

In  man,  the  symptoms  appear  very  rapidly,  indeed,  often 
in  a  few  seconds.     When  the  dose  taken  is  less  than  a  fatal 
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one,  giddiuosB,  staggering,  insonsibility,  and  loss  of  motor 
power  arc  quickly  noticed,  and  tliese  are  BuccGedod  by  violent 
gasping  for  brcatli,  panting  respiration  and  perhaps  tetanic 
convmlsiouB.  This  spasmodic  condition  is  due  to  irritation 
of  the  respiratory  and  so-caUcd  si»a8m  centres  ia  the 
medulla  oblongata.  When  a  fatal  dose  is  taken,  the  patient 
is  nearly  always  insensible  in  two  minutes.     The  poison 

P  passes  rapidly  into  the  blood  and  ia  speedily  eliminated  by 
the  broflth,  so  that  if  life  cam  be  maintained,  even  for  half 
an  hour,  recovery  takes  place.  The  symptoms  are  similar  to 
those  of  a8i)hyxiaj  except  that  the  blood  is  rod  and  artificial 
respiration  will  not  avert  death.  The  cause  of  this  asphyxia 
is  not  certain,  but  it  is  known  that  hydrocyanic  acid  forms 
with  hfemoglobin  a  special  compf>uud  which  can  take  up 
oxygen,  but  parts  with  it  with  diffiuulty. 

Hydrocyanic  acid  is  a  general  protoplasmic  poison,  and 
quickly  abolishes  the  functiona  of  all  the  tissues.  It 
paralyzes  first  the  brain,  then  the  cord,  and  finally  the 
motor  nerves  and  muscles.  The  heart  stops  in  diastole, 
and  ita  arrest  is  duo  partly  to  tlie  action  of  the  poison  on 
its  ganglia  and  the  muscular  tissue,  aud  partly  to  irritation 
of  the  central  origin  of  tbo  inhibitory  fibres  of  the  vagus 
and  of  the  vaso-motor  nerves. 

In  fatal  cases  the  symptoms  nsually  commence  in  the  act 
of  swallowing,  or  at  all  events  immediately  afterwards,  and 
their  appearance  is  rarely  delayed  beyond  one  or  two 
minutes.  The  question  is  often  discussed  in  relation  to 
medico-legal  investigations  as  to  whether  a  person  who  has 
swallowed  a  fatal  dose  of  prnssic  acid  is  capable  of  per- 
forming any  voluntary  act,  and  the  reply  is  unhesitatingly 
in  tho  affirmative,  for  in  moro  than  one  instance  tho  patient 
ha«  attempted  to   reach   an   antidote  and   has  even   boon 

^B  board  to  call  out  loudly  for  hartshorn. 

^H     III  small  medicinal  dosos  the  dilute  acid  acts  as  a  sodativo 
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lo  tliM  itiiKHjiiM  mnmlirnLnn  of  tho  stomacb,  and  is  not  un- 
Hoiiitiiuiily  |(ivou  ill  conjuuctiou  with  bismutli. 

*VUo  loftvca  of  tho  commoti  cherry  laurel  (Prunug  lauro"  H 
(U'f(i»ns)  (J wo  thoir  activity  t«>  tho  prnssio  acid  they  eontam. 
Jiiiin*o1  wiitrr  obtained  by  diatillution  is  au  active  poison, 
And  m»ny  diMithti  bavo  occurred  from  it&  admititstration.  It  is  ■ 
iO  Toriiiblo  in  Htrotigtb  that  it  is  nnBiiitod  for  adminiBtration 
M  A  modif'iiml  ii|{«!tit.  Tbn  cssontial  oil  of  bitter  almonds 
al*ii»  owos  itw  properties  to  tbo  presence  of  prtissic  acid.  It, 
too,  variofi  mnvh  in  strougth,  but  is  nanaliy  about  four  times 
a»  strong  ii»  tbo  dilute  aciil. 

It  is  hardly  wcoessary  to  say  that  in  physiological  action 
liydrocyanic  acid  is  not  in  any  way  allied  to  hydrochloric, 
aulpbnrlc,  or  nitric  acid.  Tho  juxtaposition  is  dne  to  the 
syllabus  hiid  down  for  the  use  of  students  by  examining 
boards,  and  the  arrangement  is  not  a  scientific  one. 


AMMONIA,   POTASH,   AND   SODA. 

By  ammonia  is  meant  in  the  Pharmacopoeia  the  liqnor 
ammoniffi  fortior  or  strong  solution  of  ammonia,  of  which 
there  are  two  preparations,  tho  lit^uor  ammonife»  one-third 
tbo  strength  of  the  strong  solntion,  and  the  linimeutum 
ammoniac  or  "hartshorn  and  oil,"  a  mixture  of  ammonia 
and  olive  oil.  The  aromatic  Bpirits  of  ammonia  or  '•  sal 
volatile,"  althongh  nominally  a  propamtion  of  the  carbonate, 
owos  its  properties  as  a  stimulant,  and  to  some  extent  as  an 
antispasmodic,  to  the  free  ammonia  which  it  contains. 

Ammonia  has  a  strong  alkaline  reaction,  and  readily 
enters  into  eombination  with  acids*  Tho  liquor  ammonite, 
litdng  an  af|UCou8  solution,  displays  but  little  affinity  for 
water,  bnt  lias  a  high  diffusion  power  and  readily  ponetratea 
iho  ontiele,  destroyivig  tlie  tissues  with  which  it  romes  in 
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contact  and  producing  a  slongli  or  ulcer.  Applied  to  the 
skin — say  in  tho  form  of  the  linimont— it  ia  rnbefjicionfc 
and  coiiuter-irritant,  especially  if  tko  ftpplication  ia  pro- 
longed. If  a  picco  of  cotton  wool  is  dipped  in  strong 
ammonia,  placed  on  tho  ekie  and  covered  witli  a  watch-glass, 
it  acts  as  a  vesicant,  produciug  a  blister, 

Wlieu  inhaled — in  the  form  of  smelling  salts,  for  cxamplo 
— ammonia  stimulates  tho  mucous  membrane,  excites  the 
vaso-motor  centre,  heightens  blood  pressuro,  and  iucrooses 
tho  rapidity  of  tho  heart's  action.  It  is  a  powerful  stimn- 
Iftiit  and  always  strengthens  the  force  of  the  heart's  beat, 
and  increases  tho  frequency  of  the  pulse.  In  frogs  tho 
ammonium  salts  in  small  doses  strengthen  the  ventri- 
cular action,  but  in  larger  quantities  destroy  muscular 
fontractibility. 

In  tho  stomach  ammonia  excites  a  sensation  of  warmth 
and  neutralizes  any  excess  of  acid.  After  large  doses  thoro 
is  an  incroasGd  secretion  of  mucus  which  may  give  rise  to 
Tomitiug. 

Ammonia  is  quickly  absorbed,  and  presumably  incroasos 
the  alkalinity  of  tho  blood.  In  large  doses  it  interferes 
with  tho  respiratory  function  from  its  action  on  tho  red 
blood  corpuscles.  When  injected  hypodermically  in  largo 
doses  in  animals  it  gives  rise  to  convulsions  and  spafiraodic 
breathing,  due  to  irritation  of  tho  spinal  cord  and  medulla. 
Its  influence  is  transitory,  for  owiug  to  its  high  diffusion 
power  it  is  speedily  elimiuatcd,  partly  by  tho  lungs  and 
partly  by  the  urino.  It  is  partly  converted  into  urea  from 
contact  with  carbonic  acid  iu  tho  blood. 

Potash  has  a  high  diffusion  power,  and  a  strong  iiffinity 
for  water.  It  dissolves  nitrogenous  tissues.  Potassium— 
speaking  now  of  tlio  base  generally — is  a  protoplasmic 
poison  which  destroys  all  structuroa  with  which  it  ia  brought 
in  contact  in  a  suflicioutly  concentrated  form,  musclo,  nerve, 
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nnd  noTTQ  contrcB  especial Ij.  lu  email  doacs  it  increases 
lliG  coutmctLlo  power  of  intisculur  tissue,  bat  iu  largo  doses 
it  abolishes  it  entirely. 

Potajsh  induces  spasmodic  coiitraclion  of  the  lungcnlar 
tisBUo  of  tLe  frog's  heart,  followed  by  jiamlysis.  PotassiEin 
is  a  far  more  powerful  paralyser  than  either  sodium  or 
ammoQiimi,  and  thid  is  the  explanation  of  the  proferoucc 
displayed  by  many  prescribors  for  iodide  of  sodium  and 
bromide  of  sodium  over  the  correepondiiig  potassium  Baits. 

Potash  as  au  alkali  increases  the  secretion  of  the  gastric 
juice,  the  rule  being  that  alkalies  increase  acid  secretions. 
From  the  stomach  it  is  absorbed  into  the  circulation  and 
converted  into  a  carbonate.  It  increases  the  disintegration 
of  the  nitrogenous  tissues.  Potassium  salts  act  on  the  circu- 
lation somewhat  like  digitalis.  After  the  administmtioo  of 
large  doses  of  potassium  salts  the  symptoms  noticed  arc 
muscular  weakness  with  dyspnoea  and  convulsions. 

Both  potash  and  soda  increase  the  ex  ere  lion  of  uric  acid. 
Potash  renders  the  urine  less  acid  or  oven  alkaline.  The 
amount  of  acid  excreted  with  the  urine  is  increased,  but 
being  neutralized  by  the  base  it  produces  no  acid  reaction. 

The  action  of  alkalies  and  of  acids  on  the  socretions  is 
easily  remembered — 

Alkalies  increase  acid  secretions  and  decrease  alkaline 
secretions. 

Acids  increase  alkaline  secretions  and  decrease  acid 
■ecrettons. 

In  other  words,  an  alkali  or  an  acid  checks  the  formation 
of  a  secretion  of  its  own  reaction. 
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AMMONIUM  CAEBONATE. 

TIus   salt   has  an  alkaline  reaction,  smells  strongly  of 
ammonia,  and  has  a  high  diffusion  power. 
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Wliou  inhaled  it  stimulates  tho  mucous  membrane,  excites 
the  viiso-motor  centre,  and  increases  Mood  prcfisnre. 

By  virtue  of  its  alkalinity  it  BtimulatcB  tho  secretion  of 
the  gastric  juice,  by  which  it  is  neutralized  and  decom- 
posed. 

Carbonate  of  ammonium  stimulates  the  respiratory  centre 
And  acts  aa  an  expectorant. 

In  largo  doses  it  is  an  emetic,  acting  refleily  on  the 
vomiting  contro. 

In  the  lower  animals,  when  injected  under  the  skin  or 
directly  into  the  circulation,  it  produces  convulsions  accom- 
panied by  spasm  of  respiration,  an  ofifcct  duo  to  its  action  on 
tho  medulla  oblongata  and  spinal  cord. 

Carbonate  of  ammonium  is  one  of  the  constitnentB  of  the 
ordinary  smelling-Balts  used  for  cold  in  tbc  head.  They 
usually  consist  of  sawdust  aa  a  basis  with  carbonate  of 
ammonium,  strong  solution  of  ammonia,  carbolic  aciil, 
camphor,  and  aromatics. 

The  followiug  is  a  useful  formula — 

AjiTI-CATAUBHAL    SmELLIN'G    SaLTS, 

Carlxjlic  acid  ,  .  .,.  ..,  30  gre. 

Carbonate  of  ammonium      ..*  ,..  1  oz. 

Powdered  charcoal  ...         ...  ...  1  oz. 

Oil  of  lavenclcr  ...  ...  ...  20  mine. 

Compound  tincture  of  benzoin  ...  K  fluid  07,, 

Carbonate  of  ammonium  is  frequently  administered  in 
cases  of  chronic  bronchitis,  attended  with  difificult  expecto- 
ration. Ifc  may  bo  given  in  a  miituro  in  conjunction  with 
chloride  of  ammonium  or  iodide  of  potassium. 


CHLORIDE  OP  AMMONIUM. 

Chloride  of  ammonium  or  sal-ammoniac  has  no  odour  of 
ammonia.     It  is  one  of  the  salts  puriiied  by  sublimation. 


188  PHARMACOLOGY  AND  THERAPEUTICS. 


The  term  "  sublimatioii "  is  applied  to  Bolids,  '*  distilla- 
tion"  to  liquids.  We  speak  of  sublimed  snlphur,  and  of 
distilled  water.  The  difference  between  evaporation  and 
distillation  is  that  in  evaporation  the  product  is  not  con- 
densed.   Distillation  is  evaporation  pins  condensation. 

Chloride  of  ammoninm  increases  the  secretions  of  all  the 
mncous  membranes,  and  may  excite  catarrh.  The  chlorides 
enter  largely  into  the  composition  of  mncns,  and  the  chloride 
of  ammonium  probably  acts  by  supplying  it  with  one  of  its 
most  important  constituents.  It  is  said  to  hasten  nutritive 
changes  in  mucous  membranes,  and  to  favour  exfoliation 
of  epithelium.  It  exerts  a  special  action  on  the  gastric 
mucous  membrane. 

Having  a  high  diffusion  power  it  passes  quickly  into  the 
blood.  It  does  not  reach  the  intestines,  and  does  not  act  as 
a  purgative. 

It  is  not  decomposed  by  the  gastric  juice,  and  does  not 
act  as  a  stimulant  to  the  heart  or  influence  the  circulation. 
It  is  not  given  in  syncope,  and  is  not  used  in  the  form  of 
smelling  salts.  It  increases  the  formation  of  glycogen  in 
the  liver. 

It  is  a  nerve  tonic  and  is  largely  employed  in  the  treat- 
ment of  neuralgia  of  the  face  and  in  sciatica.  When  given 
in  largo  doses  it  usually  acts  promptly. 

It  is  an  alterative,  and  is  useful  in  rheumatism  aud  allied 
affections.  The  term  '*  alterative  "  has  no  precise  or  dofiuito 
meaning,  and  is  consequently  largely  used.  It  may  probably 
be  taken  to  imply  that  it  produces  some  alteration  in  the 
blood,  the  exact  nature  of  which  we  do  not  understand. 

Chloride  of  ammonium  is  not  oxidized  in  the  blood,  and 
is  eliminated  completely  by  the  kidneys  unaltered.  It 
increases  all  the  constituents  of  the  urine  with  the  exception 
of  the  uric  acid,  which  is  slightly  diminished.  It  may  be 
deteoted  in  the  saliva. 
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THo  doso  of  cMorido  of  ammonium  a«  ftn  expectorant  is 
ton  grains  throo  times  a  day,  and  as  a  nervine  tonio  forty 
grains  threo  timoB  a  day.  It  is  froely  soluble  in  water, 
and  its  bitter  taste  is  best  covered  by  licinid  extract  of 
li<|ttoric©. 

Nascent  cblorido  of  aramoniura  is  of  much  valiio  in  tbo 
treatment  of  chronic  bronchitis  and  winter  congh.  The 
fumes  are  generated  by  drawing  air  through  hydrocblorio 
acid  and  ammonia,  and  allowing  tho  products  to  mix. 
Several  forma  of  apparatns  have  been  devised  for  this 
purpose,  and  the  one  I  employ  is  shown  in  the  accompany- 
ing   figure.      The    largo   or  wash-bottlo  contains   water. 


fWl  CITIjORIBV  op  AMMOjriCm  ntBALEU!. 


The  amouiit  of  air  passing  through  the  acid  or  alkalino 
solution  may  bo  regulated  to  a  nicety  by  raising  or  depress- 
ing the  vortical  glass  tube  with  which  eacli  of  tho  smaller 
bottles  is  furuishod.  It  is  important  that  tlio  fumes  shonld 
contain  no  free  or  nncombinod  acid ;  but  it  ia  still  moro 
important  that  they  should  contain  no  free  ammonia,  whii-h 
acts  as  a  powerfiil  irritant  to  tho  glottis.    I  find  it  a  good 
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pljiii  to  put  a  few  drops  of  acetic  acid  in  the  wash-bottlo, 

8o  aa  to  neutralize  any  excess  of  ammonia.  Tlio  water 
tnay  Ij^?  coloured  with  a  little  tinoture  of  litmus,  wliich 
ludi rates  at  a  glance  the  presenco  of  any  nncombincd 
iilkftli.  The  mouthpiece  should  be  fnrtiiehed  with  a  long 
pict'o  of  iudiamhhor  tubing,  so  that  the  patient  may  sit 
Itack  in  his  chair  and  iuhalo  in  comfort.  The  fumes  should 
be  taken  well  iuto  the  chest,  and  not  merely  into  the 
mouth.  It  is  often  desirable  to  "  medicate "  the  fumes 
lu  various  ways,  and  this  may  be  done  by  adding  a  few 
drops  of  puro  terebene,  pinol,  or  oil  of  eucalyptus  to  the 
water  in  the  wash-bottle.  The  apparatus  is  a  good  one; 
but  it  rcr^uiroB  a  little  management,  and  the  prcscriber 
should  i>er6onally  superintend  the  first  iuhahition,  or  the 
patient  ^^-ill  ftssurodly  fail  in  liis  ondoavoiirs  to  draw  the 
fumes  well  into  his  chest. 

The  chloride  of  ammonium  lozenges  of  tlie  Throat  Hos- 
pital PLamiacopioia  contain  two  graiua  in  oarh,  and  are 
made  up  with  black  currant  paste.  Sucked  frequently  they 
are  useful  in  the  early  stago  of  bruuchial  catarrh. 

The  following  is  a  useful  formula  for  bronchial  catarrh 
and  tho  early  gtagos  of  chronic  bronchitis: — 

H. 


Ammonii  chlorid. 

5>>* 

I'lxtract.  glycyrrhizjv,  lii{. 

vii. 

Hyrup*  primi  virginianx- 

5ii. 

Syrup  ipocAT. 

3iiL 

A«iua\ 

,.     5iii. 

Mr — A  tea-spoonfnl  every 

three 

or 

f( 

ur 

hours. 

Tho  syrup  of  Virginian  prune  and  the  synip  of  ipecacuanha 
are  nut  in  t!io  British  Pharmacopccia,  but  they  are  btilli 
oiBcial  in  the  United  States  PharmacoiKxia, 

Taking  it  all  rouud  chloride  of  ammonium  is  one  of  tho 
most  nst^fiil  remedies  at  our  disposal. 
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ACETATE  OF  AMMONIUM. 

Tbc  liqnor  amraonii  acotBtis  is  tlio  ancient  spirit  of 
minderems,  and  wns  named  after  Miiiderer  or  Mindererna, 
who  was  the  first  to  use  it*  It  is  a  coIoTirlosa  fluid,  and 
should  he  ahaolntcly  ncutrftl  to  test  paper. 

There  are  two  eolntiona  of  acetate  of  ammonium— the 
eolntion  and  the  strong  Bolutiou,  although  the  latter  is  rarely 
proscribed. 

Acetate  of  ammonium  is  not  a  cardiac  stimulniit,  but  acts 
as  a  Tascular  stimnlant,  dilating  tho  blood-vcsecls  and 
equalizing  the  circulation.  It  prevents  the  congeetion  of 
the  internal  organs,  which  might  occur  as  the  result  of 
exposure  to  cold. 

When  tho  patient  is  kept  warm  it  acts  as  a  diaphoretic, 
promoting  the  action  of  the  skin.  When  the  hody  is  cold 
and  jjei-spiration  ia  not  easily  induced,  it  acta  ae  a  diuretic, 
increasing  the  urinary  flow. 

In  large  doses  it  is  used  in  tho  treatment  of  difficult  men- 
stmation,  and  is  prohably  an  ommenagoguo. 

The  doBo  recommended  in  the  PharmacopcEia  ia  from  two 
to  six  drachms,  but  as  much  as  four  ounces  may  he  gtyen  at 
a  dose  with  safety. 


POTASSIUM  BICARBONATE. 

Potassium  bicarbonate  has  the  usual  physiological  action 
of  alkalies.  In  tho  stomach  it  increases  tho  secretion  of  tho 
gastric  juice.  It  is  readily  absorhwl,  and  probably  promotes 
tho  alkaliuity  of  the  blood.  It  is  eliminated  hytho  kidneys, 
rendering  the  urine  alkaline. 
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Wben  Q  salt  of  potassium  is  admiiiisfcerod  to  froga  the 
symptoms  first  noticed  are  loss  of  sensation  and  of  voluntary 
aud  reflox  actioo,  whilst  cousidorablo  voluntary  power 
remains  so  tliat  the  animal,  witliout  sensation  and  without 
reflex  action,  still  hops  vigoronslj.  The  mode  of  action  of 
potassinm  salts  is  easily  explained.  Thoy  pnralyzo  all  tiiti*o- 
genous  tissues.  They  have  an  equal  aniuity  for  all  proto- 
plasms, and  destroy  the  tissues  in  the  order  of  their  vital 
ondowmonts.  They  arrest  the  heart,  not  from  any  specific 
action  on  that  organ,  but  owing  to  their  common  action  on 
protoplasm.  By  arresting  circulation  they  dopross  llio  reflex 
action  of  the  cord,  and  impair  the  functions  of  the  hraiu. 


CHLORATE  OF  POTASSIUM. 


There  is  much  difforenco  of  opinion  rospocting  the  value 
of  chlomto  of  potassium  as  a  remedial  agent  It  came  late 
comparatively  to  many  other  of  the  potjissinni  Halts  into 
therapoutio  consideration.  Lauded  at  first  as  an  almost 
Quivorsal  panacea,  it  was  quickly  consigned  to  tho  lumho  of 
dangerous  or  doubtful  drugs,  and  finally  uwmo  to  be  regarded 
as  useless  except  as  a  purely  topical  medicament  It  was 
originally  employed  on  tho  theory  that  it  yielded  oxygon  to 
the  system  in  diseases  in  which  the  blood  was  supposed 
to  bo  deficient  in  that  element  When  it  was  diecovored 
that  it  was  eliminated  unchanged  by  tho  urine,  thifi  theory 
bad  to  bo  abandoned,  and  those  who  were  formerly  most 
enthusiastic  in  its  praise  ceased  to  employ  it 

Chlorate  of  potassium  increases  the  flow  of  siilivn,  wlitdi 
bocomos  distinctly  aci<l,and  if  its  use  is  long  continued  may 
produce  ulcoration  of  tho  mncous  membrane  of  tho  month . 
Its  beneficial  ofToct  in  many  throat  iiflrt'rji..t»u   iV.  .Ino  (,.  r, 
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loc4il  ntitieeptto  action,  A  small  quantity  of  ehloric  acid  is 
sot  free  from  tlie  baee,  and  this  nnscent  chloric  acid  acts  as 
0  dieiDfcctaiit 

Largo  doses  greatly  iraprovo  the  appetite,  but  may  induce 
inflammation  of  tho  mwcous  membrane  of  the  Btomach,  and 
give  rise  to  Tomiting  and  purging. 

Cbliimto  of  potassium  passes  rapidly  into  tho  circnlation. 
In  tho  blood  it  converts  tho  hflomoglobin  into  methrcmoglobin. 
The  blood  assumes  a  chocolate  colour,  and  loses  its  power  of 
parting  with  oxygen.  The  corpuscles  swell  up  and  part 
with  their  colonring  matter  to  the  liquor  sanguinis.  Thoro 
is  no  evidence  that  the  salt  is  docoraposed,  or  that  it  parts 
with  its  oxygen.  Small  doses  at  first  depress  and  after- 
wards raiao  tho  hlood  press  tiro  and  acoelerato  tho  pulse. 
Largo  doses  may  arrest  tho  respiratory  function  and  lower 
hlood  pressure  mthout  matorially  aflbcting  the  heart. 

The  iirino  is  blood-stained,  and  contains  casts  plugged 
with  coagnlated  blood.  Tho  salt  is  eliminated  unaltered. 
It  may  be  detected  in  the  socrotions  of  tho  month. 

TIio  chief  thorapciitical  use  of  chlorate  of  potassium  is 
in  the  treatment  of  affections  of  tho  moutb,  gums,  throat, 
and  adjacent  parts.  It  is  useful  in  salivation  in  ulcerative 
stomatitis,  and  in  follicular  and  phagedenic  ulceration.  A 
saturated  solution  of  tho  salt  in  water  forms  a  good  gargle, 
or  tabloids  of  chlorate  of  potassium  or  of  chlorate  of  potas- 
siam  and  borax  may  bo  used.  Dn  Lloyd  Bohorts,  of  Man- 
chester, finds  that  tho  lotion  is  useful  in  tho  tcazing  dryness 
of  the  mucous  membrane  of  the  throat  left  after  diphtheria. 

For  internal  administration  chlorate  of  potaBsium  is  best 
given  either  in  milk  or  with  some  aerated  water.  It  would 
bo  safe  to  give  from  a  drachm  to  two  drachma  three  times  a 
day,  but  death  has  resulted  from  a  single  dose  of  six  hundred 
grains,  and  from  doses  of  three  hundred  administered  on  four 
SQccossive  days. 
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ACID  TARTRATE  OF  POTASSIUM. 

This  gubstanco  is  commonly  known  as  bitftrtratc  of 
potassiuni  or  croam  of  tartar. 

It  Las  a  low  diffusion  power,  so  tlmt  very  little  passes 
from  t!i6  stomach  into  tlic  l>lood. 

In  the  intestines  it  stimulates  the  mTicons  mombrano 
to  increased  secretion.  This  oecurs  chiefly  in  the  small 
iotestino,  and  it  is  a  true  secretion,  and  not  merely  the 
result  of  irritation  or  of  osmosis.  This  secretion  oArries 
off  urea  and  other  waste  products.  There  is  no  increased 
peristalsis,  but  when  the  acid  tartrate  of  potassium  is  oom- 
hined  with  a  drag  which  has  this  property,  it  acts  as  a 
powerful  hydragogue  purgative. 

When  the  dose  is  too  email  to  excite  pnrgation  the  drug 
is  absorbed  from  the  intestines  and  posses  into  the  blood. 
In  the  bloofl  it  is  converted  into  the  carbonate  and  acts  as  a 
diuretic,  increasing  the  secretion  of  the  urine  and  render- 
ing it  less  acid  or  even  alkaline. 

Acid  tartrate  of  potassium  is  often  prescribed  in  the  form 
of  the  hanstus  imperialis  or  imperial  drink,  which  is  largely 
used  for  febrile  patients.     The  formiik  is  :  — 


Acid  tartrate  of  potassium 
White  sugar 

Boiling  water 


I  dr. 
4  drs. 
I  pt. 


•*  Baking  powders,"  as  a  rule,  consist  of  cream  of  tartar 
and  bicarbonate  of  sodium  in  equivalent  proportions,  with 
the  addition  of  a  small  amonnt  of  dehydrated  starch  to  keep 
the  materials  dry  and  prevent  chemical  action  before  they 
are  used.  The  great  advantage  of  cream  of  tartar  for  this 
purpose  is  that  it  dissolves  somewhat  slowly,  so  that  it 
doeft  not  liberate  the  whole  of  the  carl>onic  acid  in  a  rush. 
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If  the  cream  of  tartar  and  bicarbonate  of  Bodium  were 
cbemicttlly  pare  they  would  be  combined  in  the  pi^Dportion 
of  forty-seven  parts  of  the  former  to  twenty-one  of  the  latter, 
bnt  as  the  tarti'ate  of  potftssium  usually  contains  at  least 
fiTe  per  cent,  of  neutral  salts,  the  beat  results  are  obtained 
by  miiing  seven  parts  of  the  best  commercial  cream  of 
tartar  with  three  parts  of  bicarbonate  of  sodium  and  one 
part  of  starch  dried  at  a  temperature  of  230*^  F.  In  a  fatal 
case  of  poisoning  by  baking  powder,  which  was  referred 
to  me  for  report,  one  end  of  tho  packet  conBieted  almost 
entirely  of  oialic  acid,  but  how  it  came  there  no  one  seemed 
to  know. 


PEBMANGAHATE  OF  POTASSIUM. 

This  salt  is  met  with  in  the  form  of  purplo  acicular 
crystals  which  are  readily  soluble  in  water  and  have  a  sweet 
astringent  taste* 

There  is  only  one  preparation. 

Liquor  Potass.i:  PErtMAxoANATia,  the  flolution  of  perman- 
ganate of  potaasinm.  It  contains  88  grains  to  the  ounce. 
There  are  8 '750  grains  in  a  pint,  so  that  it  is  a  one  per 
cent,  solution — the  usual  strength  of  a  liquor. 

Condy's  fluid  is  a  two  per  cent,  solution. 

Permanganate  of  potassium  is  a  powerful  oxidizer,  and 
gives  off  oxygen  so  readily  that  if  mixed  with  any  oxidiz- 
able  substance  such  as  sugar,  syrup,  or  glycerine,  the 
mixture  catches  fire  or  may  even  explode  spontaneously. 

PiUs  of  permanganato  of  potassium  should  be  mad©  with 
prepared  kaolin,  or  Chinese  chalk,  a  native  white  silicate  of 
aUiminia  purified  by  olntriation,  Elutriation  is  the  process 
of  powdering  rough  insoluble  substances  and  mixing  them 
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witli  wEitor  so  that  the  finer  portions  may  be  pourod  off,  the 
hoavior  particles  Binking  to  the  bottom. 

Permanganate  of  potaspium  yields  ozono,  and  is  largely 
Mcd  aa  a  disinfectant  and  deodorizer,  although  its  siihorc  of 
notion  is  limited.  It  destroys  organic  mattcFj  and  if  mixed 
with  eohra  poison  ronders  it  inert. 

It  is  nscd  with  much  succefis  in  Iho  treatment  of  amenor- 
rhcoa,  hut  its  mode  of  action  is  uncertain. 

It  should  bo  adminiaterod  after  meals,  and  should  bo 
followed  by  a  tumbler  of  water,  or  it  will  irritate  tbo 
stomach  and  oosophagua  and  cause  a  good  deal  of  pain. 

Tho  dose  of  permanganate  of  potassium  in  cases  of 
amenorrhcea  ia  from  one  to  two  grains  three  times  a  day. 
Tho  solution  is  too  nasty  to  take,  and  tho  drug  must  bo 
given  either  aa  a  pill  or  tabloid.  If  tho  pills  are  made  np 
with  a  fatty  substanco  and  taken  on  an  empty  stomach » thoy 
produGO  much  gasstric  disturbance  attended  with  pain  and 
vomiting.  If,  howover,  they  are  modo  np  with  kaolin  and 
given   immediately   after   moals,   they  are   perfectly  safe. 

^Jlfttiy  medical  men  seem  to  be  afraid  to  prescribe  them,  and 
iJways  order  binoxido  of  manganoso,  which  is  non-irritating, 
and  in  do«ea  of  two  grains  is  almost  e<inally  cfficacioue  in 
oatablishing  tho  menstrual  flow. 

Permanganate  of  potassium  has  recently  been  introdnced 
ftg  an  antidote  in  cases  of  poisoning  by  opium  and  morphine. 
It  has  long  been  known  that  morphine  is  readily  oxidizt^d 
by  tho  permanganate,  tho  Inttor  being  reduced  to  hydrated 
niftug^ii®^^  dioxide.  It  is  stated  on  tho  authority  of  Dr. 
\VilHani  Moor,  of  Now  York,  that  tho  oxidization  of  mor- 
phine renders  it  perfectly  innocuous,  depriving  it  entirely  of 
its  toxic  properties.  It  ww  thought  that  the  presence  of 
albnniin  in  tho  stomaoli  would  prevent  this  reaction,  but  it 
was  found  that  the  pormanganato  reduces  8ul]*hato  of  mop» 
phino  iufiuitcly  more  rapidly  thou  it  does  albuminous  matter, 
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tlio  pGi'maBgauate  Gxliibiting  a  peculiar  selective  afEnity  for 
morpliino.      This  is  domonstrated   by  a   very  simplo   cx- 
pcrimeut     A   golutiou   is   mado  containing  250  grains  of 
whito  of  ogg  and  one  grain  of  snlpliato  of  morpliine  in  an 
onnoe  of  water.     To  this  is  added  one  grain  of  perman- 
ganate of  potassinm,  also  dissolved  in  an  ounce  of  water. 
After  rapidly  mining  tho  selotions  not  the  sliglitcBt  trace 
of  morpliino   can  be  detected.      It   appears  that  a  grain 
of  the  pormanganato  exactly  oxidises  one  graiii  of  mor- 
phino,  bat  it  is  better  as  a  matter  of  precaution  to  take 
ft  graiii  over  the  qnautity  of  the  permangauato  absolutely 
necessary  to    neatrallze   the  alkaloid.     Br.  Moorei  who 
states  that  he  is  extremely  susceptible   to   the   action   of 
narcotics,  made  some  experiments  on  himself  which  are  of 
much  interest.    On  the  first  occasioDj  after  a  light  shipper, 
bo  took  three  grains  of  sulphate  of  morphinOj  followed,  half 
A  minute  later,  by  four  grains  of  potassium  permanganate 
dissolved  in  water.     He  experienced  no  ill  ofi'octs,  although 
from  his  pocoliar  susceptibility  to  the  drug  he  would  have 
been  affected  had  even  an  eighth  of  a  grain  of  morphine 
been  absorbed.     On  another  occasion  he  took,  two  hours 
after  breakfast,  five  grains  of  sulphate  of  morphine  in  an 
ounce  of  water,  followed  almost  immediately  by  eight  grains 
of  the  antidote  dissolved  in  eight  ounces  of  water.    In  cases 
of  poisoning  by  any  of  the  salts  of  morphine,  from  eight  to 
ten  grains  of  the  permanganate  of  potassium   should   bo 
dissolved  in  a  piut  of  water  and  admioistered  at  once,  the 
dose  being  repeated  at  intervals  of  half  an  hour  once  or 
twice.     This  treatment  promises  well,  and  is  likely  to  bo 
largely  employed,  especially  from  the  fact  that  the  perman- 
ganate, from  itfi  use  as  a  dieiofoctant,  is  fouud  in  almost  every 
household,  or  can  bo  obtained  at  a  moment's  notice.    Condyle 
fluid  is  a  two  pc^r  cent,  solution,  so  that  an  ounce  in  a  pint 
of  water  would  bo  praotically  the  correct  dose.     In  cases  of 
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poisoning  by  tnorpbiae  itaolf  (not  its  salts),  or  by  opitim  i 
its  preptirationB,  it  wonld  be  adTisablc  to  add  a  couple  of 
tea-spoonfuls  of  wbito  vinegar  to  tbo  anfeidoto,  so  as  to  con- 
vert tbe  morpbino  into  a  soluble  salt,  Wbcn  tbe  patient  is 
insensible  tbo  antidote  may  be  introduced  by  tbo  stomach- 
pump,  or,  better  still,  by  a  piece  of  rubbor  tubing  passed 
through  tbo  nostril  into  tbe  Btomach.  Tbe  tube,  fnrnisbed 
ftt  its  froo  extremity  with  a  glass  funeol,  could  be  readily 
filled,  and  by  depressing  its  extremity  could  be  made  to  act 
as  a  syphon,  bo  as  to  wash  out  the  stomach  every  few  minutes. 
As  morphiuo  after  being  absorbed  is  again  eliminated  by 
tbe  mucous  membrane  of  the  stomach,  it  would  bo  well 
to  give  a  weak  solution  of  tbe  antidote,  say  a  grain  in  a 
tumblerful  of  water,  hourly  for  some  LourSj  even  when  all 
the  opium  or  morphine  is  supposed  to  have  been  rendered 
inert. 

Permanganate  of  potassium  exhibits  a  similar  selective 
affinity  for  oscrino  in  the  presence  of  albumin.  On  the 
other  band,  it  exerts  no  oxidizing  effect  on  atropine, 
hyoscyamino,  hyoscino,  cocaine,  aconitino,  veratrino,  pilo- 
carpinoi  muscarine,  caffeine,  or  phosphorns.  Moreover,  it 
gives  np  its  oxygen  much  more  quickly  to  alba  mi  nous 
matter  than  to  strychnine,  oxalic  acid,  colcbicum  and 
hydrocyanic  acid. 

The  permanganate  is  apparently  an  antidote  for  oirium 
and  morphine,  and  for  physostigma  and  esorine,  but  not,  as 
far  as  we  know,  for  other  poisons. 


BICAHBONATE  OF  SODIUM. 

There  are  two  preparations  of  bicarbonate  of  sodium,  the 
liquor  Bodffi  efforvesoens  and  the  trochisci  sodii  bicarbonatia 
Tbe  effervescing  solution  of  soda  is  sometimes  calleil  soda 
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water,  but  the  urdrnttrily  accepted  sodft  water  of  commerce 
is  simply  a  solution  of  carbonic  acid  in  water  cbarged  under 
pressure*  I'lie  lozenges  are  made  with  a  bard  basis  of 
gnm  acacia  and  mucilage,  and  are  less  useful  tban  tbe 
tabloids  of  bicarbonate  of  soda  sold  by  most  cbemists. 

Bicarbonate  of  sodium  has  tbe  ordinary  action  of  alkalies 
in  checking  alkaline  and  increasing  acid  secretions.  If 
gireu  before  meals  it  augments  tbe  flow  of  tbe  gastric  juice. 
It  passes  readily  from  tbe  stomach  into  the  cLrculatioDj  and 
increases  tbo  alkalinity  of  tbe  blood.  It  is  eliminated  by 
tbe  kidneys  and  renders  tbe  urine  less  acid,  or  otcq  alkaline. 


^ 
^ 


SULPHATE  OF  SODIUM. 

Sulphate  of  sodium,  or  Glauber's  salt,  is  a  purgative 
which  produces  watery  motions. 

Tbo  common  saline  purgatives  are : — Sulphate  of  sodium, 
sulphate  of  magnesium  (Eptsom  salts),  sulphate  of  potassium, 
phosphate  of  sodium,  tartrate  and  bitartrato  of  potassium, 
tartrate  of  potassium  and  sodium  (Rocbelle  salt),  citrate  of 
potassium,  citrate  of  sodium,  and  citrate  of  magnesium. 

Matthew  Hay  Las  investigated  the  action  of  saline 
purgatives — sulphate  of  sodium  especially— on  rabbits,  cats, 
and  dogs. 

Sulphate  of  sodium  eicitcs  an  active  secretion  in  the 
intestines,  probably  for  the  moat  part  in  the  small  intosliue, 
the  excito-socretory  influence  of  the  salt  being  due  partly  to 
its  bitterness,  and  partly  to  its  irritant  and  specilc  property, 
and  not  to  osmosis.  The  secretion  is,  in  the  main,  a  true 
succus  entericus,  but  the  bile  and  pancreatic  juice  also 
particii>at6  in  the  action.  The  low  diffusibility  of  tbe  salt 
impedes  tho  absorption  of  the  fluid,  so  that  between 
stimulated  secretion  on  the  one  hand,  and  impeded  absorption 
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on  tlie  otlior,  tberd  16  an  accumulation  of  flnid  in  the  canal 

This  fltiiti,  partly  from  ordinary  dynamical  principlos  and 
partly  from  gentle  Btimulation  of  tbo  peristaltic  TOovements 
excited  by  distcnsioDj  wends  its  way  along  the  inteetino 
until  it  reaclioB  the  rectum  and  produces  purgation.  Aa 
the  intestinal  secretion  excited  by  the  salt  contains  very 
little  orgauicj  as  compared  with  inorganic  ranttor,  the 
purgative  action  romovcB  from  tho  blood  moro  of  tho  latter 
than  of  the  former. 

The  action  of  the  drug  dci>onds  to  somo  extant  on  tho 
strength  of  tho  solution  employed.  Thus,  four  grammes  of 
a  purgative  salt  well  diluted  with  water  so  an  to  form  a 
2^  per  cent,  solution,  produced  active  purgation  in  a  rabbit, 
whilst  twice  that  dose,  administered  in  the  form  of  a 
20  per  cout.  solution,  produced  no  ollbct  when  administered 
to  a  rabbit  which  had  been  for  somo  days  on  a  waters 
restricted  diet.  As  a  rule,  the  moro  dilute  tho  solution  tho 
more  prompt  tho  effect.  Sulphate  of  sodium  will  not 
produco  catharsis  if  given  in  a  couceutratod  foi-m,  when 
little  or  no  water  is  taken  with  the  food  for  some  Laura 
proviouflly. 

The  osBontial  character  of  a  saline  cathartic,  which 
ouablofl  it  to  act  bo  much  more  powerfully  than  a  non- 
purgatlTO  salt,  seems  to  bo  tho  possesaion  of  tho  peculiarity 
of  hitteruebs*  A  bitter  substance  in  tho  mouth  fitimulates 
i\w  flow  of  saliva,  uud  it  is  probablo  that  a  bitter  substance 
ill  the  intcstincfi  fitimulates  the  flow  of  tho  stiocua  cntoricus. 
Tho  projHjrty  of  slow  diflusibility  is  an  important  one,  for 
whiUt  the  bitterness  promotes  tho  secretion,  the  slowness 
&t  dittuition  prevents  tho  absorption  of  the  fluid.  In 
addition  t'>  bc?ing  a  puworful  intt-stinal  stimitlaut  it  is  also 
li  puworful  hepatic  stimnlant.  This  is  of  much  imporliinco 
in  Uio  aelootiou  of  a  purgative  water.  It  has  been  found  by 
MuJyaitt   that    in    h«   ouueos    troy   there   are   of  sulphate 
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of  sodium  in  Carlsbad  water  (Sprudel)  tO'9  grains,  in 
FriedricbetLol  water  40'o  grains,  and  in  Hunyadi  JanoB 
water  from  122  to  173  grains.  The  Hunjadi  Janoa  is 
clearly  the  best  beimtic  stimulant. 

When  injected  into  the  bluo-d  sulphate  of  sodium  excites 
no  intestinal  secretion,  and  does  not  act  as  a  pargative. 
It  liiis  no  toxic  action. 

The  qnantity  of  the  normal  constituents  of  the  oriDe 
is  not  affected  by  the  ealt. 

Hunyadi  Janos  water  taken  in  the  morning  before 
breakfast  is  an  excellent  laxative.  It  should  bo  mixed  with 
an  equal  quantity  of  boiling  water  and  sipped  slowly  whilst 
dressing.  Its  bitterness  is  by  no  means  disagreeable, 
and  many  people  soon  acquire  a  liking  for  it.  Its  great 
advantage  is  the  promptuees  of  its  action,  Thero  is  oue 
complete  evacuation  of  the  bowels  without  grix>ing  or 
strainiog^  and  then  there  is  no  further  trouble  during  the 
rest  of  the  day.  Tho  dose  can  be  rognhited  to  a  nicety, 
and  when  once  the  action  is  established  there  is  no  fear  of 
its  losing  its  effect.  It  is  admirably  adapted  to  the  require- 
ments of  middle-aged  men  who  lead  a  sedentary  life  and 
are  precluded  by  the  nature  of  their  occupations  from 
taking  much  active  exercise*  It  stimulates  the  liver  to 
action^  and  improves  Dot  only  the  appetite  but  the  digestive 
powers. 


CALCIUM   OXIDE  AND  GABBONATE. 

Thero  are  four  preparations  of  lime  : — • 
1.  Calcis  hydras— 'fllaked  lime, 
2*  Liquor  calcis — lime  water, 

3.  Liquor  calcis  saccharatua — soccbarated  hme, 

4.  Liuiraentom  calcis— liniment  of  hme. 
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Tho  stroDgtli  of  tho  lirinor  is  half  a  grain  to  the  otiiioe. 
The  li<|uor  hydrargyri  pcrchlondo  is  of  th©  8:irao  etrougth, 
bat  most  liquors  arc  OQf)  por  cent.  soliitlDiis. 

Lime  disBolreB  readily  in  sugar,  and  tLo  miccliaratijd 
solution  is  about  sixteen  times  as  strong  as  tb©  ordinary 
liriio  water. 

The  liniment  consiats  of  eqnal  parts  of  limo  water  and 
olive  oiL  A  mixture  of  et][iial  parts  of  lime  water  aad  linseed 
oil  ig  known  as  Carron  Oil,  from  being  used  at  tb©  Carron 
Iron  Works  in  tho  treatment  of  burns. 

Tbe  carbonate  of  lime  exists  in  sereral  forms  : — 

1.  Caleii  carbonas  procipitata^itrecipitatod  carbonate 

of  limo. 

2.  Marmor  album— white  marble. 

3.  Crcta — cbalk. 

4.  Crota  proparata^propared  chalk, 

There  are  two  preparations  of  prepared  chalk  :— 

1.  Mistura  cretaj — chalk  mixture. 

2,  Piilvifi    cretaj    aromaticiis— aromatic    powdor    of 
cbalk. 

The  pnlvis  crettu  aromaticus  cum  opio  is  more  oouTeniently 
couBidered  as  a  preparation  of  opium. 

Lime  is  of  cousidorablo  interest  to  the  pharmacologist. 
Having  but  little  ditTiision  power  its  action  on  tho  skin  is 
slight,  lu  the  form  of  caustic  lime  it  withdraws  water  from 
the  tissues  and  to  »ome  extent  destroys  thtMUt  although  only 
superficially.  Lime  water,  or  the  carbonate  applied  to  tho 
Abraded  skin,  is  ftstringont,  and  checks  excessive  discharges 
prol)ably  by  combiniug  witli  alhtuuin. 

Linie  neutralizes  any  cxcohs  of  acid  in  tho  stomach  or 
intestines.  U  is  but  slowly  absorbed,  and  passes  into  tho 
blood  only  in  small  quantities,  althuugb  suHicient  in  taken 
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np  to  promote  mitritional  changes.  Lime  is  an  ossontial 
constituout  of  the  harxl  aud  soft  tissacs  of  the  body,  mcluding 
the  muBcles,  nerves j  and  hones.  Wherever  there  is  active 
growth  lime  salts  are  present  in  excess. 

Lime  exerts  a  digitalis  action  on  the  heart.  When  the 
proportion  of  lime  present  is  deljcient  the  contractiong 
are  weak,  hut  when  the  quantity  is  increased  they  become 
powerfuL 

Lime  is  eliminated  by  the  intostinee,  and  to  some  extent 
by  the  kidneys,  for  the  urine  becomes  alkaline  when  it  is 
administered. 

Chloride  of  calcium  is  frequently  given  in  phtliisis  and 
in  the  wasting  diseases  of  childi^on.  It  is  administered  in 
doses  of  from  twenty  to  thirty  grains  throe  times  a  day.  It 
is  freely  solnhle  in  water,  and  the  flolution  may  be  flavoured 
with  glycerine. 


MAGNESIA. 

The  term  magnesia  may  bo  taken  to  include  magnesia 
pondcrosa  or  heavy  magnesia,  and  magnesia  levis  or  light 
magnesia,  sometimoa  called  light  calcined  magnesia. 

The  two  varieties  of  magnesia  differ  only  in  their  cou- 
sistence,  light  magnesia  being  three  and  a  half  times  as 
bulky  as  the  heavy  form. 

Magnesia  when  introduced  into  the  stomach  acts  as  a 
direct  antacid,  neutralizing  the  acid  witb  which  it  comes  in 
contact  Some  of  the  magnesia  is  converttnl  into  a  chloride, 
but  it  has  a  low  diffusion  power,  and  but  little  of  it  is  taken 
into  the  circulation.  Tho  greater  part  passes  along  the 
intestines  unaltered,  Tbe  chloride  is  probably  decomi>o»od 
by  the  bile  in  the  intostiuos,  and  reconverted  into  the  oxide. 
This,  by  the  action  of  carbonic  acidt  becomes  first  a  carbonate 
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and  tlien  a  bicarbonate,  wbicli  acts  as  a  laxative  and  sligbt 
aporicut. 

When  magnesia  is  taken  in  large  quantities  there  is  a 
risk  of  its  forming  concretions  in  tbc  intestines.  It  is 
eliminated  chiefly  with  the  fi^ces,  but  a  portion  is  absorbed, 
and  combineB  with  uric  acid  and  nxates,  rendering  the  uriae 
alkaline. 


SULPHATE  OF  MAGNESIUM. 

Of  this  nseful  medicine,  commonly  known  as  Epsom 
Salts,  tbere  is  only  one  preparation,  tbc  enema,  bnt  it 
enters  into  the  composition  of  tbo  black  draught  of  com- 
merce. 

Its  action  is  in  some  respects  similar  to  that  of  snlphate 
of  sodium.  It  is  a  more  active  purgative,  a  property 
probably  altribDtable  to  its  greater  degree  of  bitterness.  It 
only  slightly  stimiilatce  tbe  peristaltic  action  of  tbc  intestioe, 
80  that  if  given  alone  a  portion  of  the  fluid  secreted  may  be 
reabsorbed, 

Hutberford  has  shown  that  it  is  not  a  hepatic  stimulant, 
and  that  in  purgative  doses  it  dimiuisbes  tbe  secretion  of 
the  bile.  In  this  reapeot  it  diAers  markedly  from  Aulphate 
of  Bodiam.  The  best  aperient  saline  water  is  that  which 
contains  the  largest  percentage  of  sulpbatc  of  sodium. 

lu  tbe  black  dranght  sulpbate  of  magQcsium  is  combined 
with  senna,  wbicb^  by  stimulutiug  tbe  mixsctdor  coat  of  tbe 
bowel,  increases  its  purgative  action. 

When  injected  into  the  circulation  it  acts  as  a  powerful 
toiic  agent,  paralyzing  first  respiration,  and  then  tbo  heart. 
It  aboliBbes  sonsatiou,  and  paralyzes  tbo  sensory-motor 
reflex  centres. 

When  absorbed  it  acts  as  a  diuretic  if  the  snifaoo  of  the 
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body  is  exposed,  but  as  a  feeble  diapboretic  if  the  patient  is 
kept  warm, 

Tbe  bitter  taste  of  Epsom  Salts  may  to  some  extent  be 
covered  by  the  addition  of  coffee  or  synip  of  coffee  to  the 
BolutioD,  but  possibly  tbis  addition  may  impair  its  useful- 
}  a  pnrgativG, 
The  effervescent  snlplmto  of  magncsinm,  or  effervescent 
Epsom  Salts,  is  a  useful  preparation,  aud  forma  a  pleasant 
I        saline  purgative. 

H^      There 


ALUM. 


There  are  two  kinds  of  alum — potash  alum,  which  is  a 
sulphate  of  alumiDium  and  potassinm,  and  ammouia  alum, 
which  is  a  sulphate  of  alumiuiom  and  ammonium.  They 
both  crystallize  in  octahedra,  and  have  idontieal  pharma- 
cological properties.  There  is  also  a  dried  alum,  which  is  a 
potash  alum  deprived  of  its  water  of  crystallization.  There 
ia  no  preparation  for  iuternal  adminietrution,  hut  glycerine 
of  alum,  a  solution  of  alum  in  glycerine,  is  used  as  a  loc4il 
application. 

Alum  is  employed  chiefly  as  a  topical  astringent.  It 
precipitates  albumin  and  gelatin.  It  acts  as  an  astringcut 
in  virtue  of  its  capacity  to  unite  with  and  coagulate  albuiniu. 
When  applied  to  the  unbroken  skin  it  exerts  no  effort,  but 
when  it  comes  in  contact  with  the  albumin  of  pus,  or  of 
mucus,  or  of  the  tisanes  themselves,  it  forma  an  impermeable 
layer  aad  protects  the  parts  from  tho  air.  In  addition  to  its 
protective  action  it  is  a  styptic,  arresting  the  flow  of  hlood 
from  abraded  surfaces  or  ruptured  blood-vessek. 

Dried  alum  abstracts  water  from  tho  tissuos,  and  is  a 
slight  caustic.  Tho  part  should  be  wiped  dry,  so  that  tho 
alum  may  exert  its  full  action. 


206 


PHARMACOLOGY   AND   THERAPEUTICS. 


Ahim  possesses  some  powers  as  an  antiseptic.  It  exerte 
a  bracing  or  astringent  action,  as,  for  example,  when  nsed 
as  a  gargle  in  relaxed  sore  throats. 

In  the  stomach  alum  coagnlatcs  tho  albumin,  conetiingoa 
the  mncoQB  membranes,  and  arrests  the  digestive  process. 
It  is  an  emotiCj  actiog  topically,  that  is  to  say  reflexly  on  the 
vomiting  centre.  In  large  doses  it  may  give  rise  to  gastro- 
enteritis. It  checks  the  secretion  from  the  mucous  mem- 
hrane  of  the  intestines,  and  by  rendering  the  fnaces  harder 
and  more  difHcult  of  expulsion  causes  const ipation« 

It  is  absorbed  from  the  stomach  and  intestines,  hut  only 
in  small  quantities.  There  is  no  evidence  that  it  exerts  any 
astringent  action  on  the  lungs,  kidneys,  or  other  organs, 
although  it  is  frequently  proscriljcd  in  the  treatment  of  the 
night-sweating  of  jihthij'is.  It  is  ojiiuinated  by  the  ftcccs, 
which  it  rendered  odourless. 

Alum  was  at  one  time  largely  employed  as  an  adulterant 
for  bread,  being  used  to  give  a  whiter  colour  to  tho  flour. 
It  produced  indigestion  and  constipation  from  lessening  the 
nutritive  valoc  of  tho  broad,  by  eombiniug  with  the  phosphoric 
acid  and  rendering  it  insoluble.  It  is  probable  that  alum  is 
not  so  largely  need  by  bakers  as  formerly,  but  as  much  as 
forty  grains  have  been  detected  in  a  fuur- pound  loaf.  Tho 
use  of  alum  in  making  bread  is  illegal. 
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OXIDE  OP  ZIKC. 
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Oxide  of  ssinc  is  a  sedative  to  the  skin,  and  is  frequently 
used  mixed  with  starch  as  a  dusting  |)0wder. 

The  only  preparation  vf  the  oxide  is  the  ointment^ the 
common  zinc  ointment — made  with  benzoated  lard. 

The  oxide  is  but  slightly  soluble  in  the  gastric  jnioo 
unless  much    acid    is   present,   but   some    of  it   must    bo 
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abeorberl,  as  evideuced  by  its  astringent  effecfc,  cspecmlly  in 
cliecking  tlie  night  awoatiug  of  pLtbisis. 

The  oxide  of  zinc  has  been  so  long  u&ed  to  check  the 
night  sweating  of  phthisis  that  the  origin  of  the  treatment 
IB  lost  in  obscurity.  As  far  back  as  1887,  Dr.  Bnsse,  of 
Berlin,  recorded  the  case  of  a  man  who,  after  taking  twenty 
graina  of  the  drug  daily  for  some  months  for  epilepsy, 
became  cold  and  shrivollcd  and  his  ekin  like  parehmout. 
Some  years  later  Br.  Robert  Dickson,  of  the  Hospital  for 
l.'onsumption  at  Brompton,  again  noticed  the  projiorty  of 
drying  the  skin  in  the  case  of  patients  to  whom  ho  ad- 
ministered the  drng  as  a  general  tonic  and  for  diarrhoea, 
and  this  induced  him  to  give  it  with  a  view  of  checking 
noctnmal  perspirutions.  The  treatment  was  alluded  to  in 
A  lecture  delivered  by  Dr.  Theophilus  Thompson,  in  18jI, 
and  since  then  it  has  been  very  geaoridly  employed, 
although  it  has  to  some  extent  been  superseded  by  more 
recent  introductions. 

The  oxide  does  not  produce  emosis.  Its  other  actions  arc 
identical  with  those  of  the  sulphate. 

Calamine,  an  impure  oxide,  or  a  mixture  of  oxide  and 
carbonate,  is  employed  for  the  same  purpose,  especially  in 
the  form  of  a  lotion. 

The  following  lotion  is  a  useful  application  for  the  face. 
It  is  cooling,  and  aftbrds  great  relief  in  eases  of  eczema  and 
iicne: — 


Calamine     ... 

...     6dn. 

Oxide  of  zinc 

...     ddrs. 

Glycerine    ... 

...     ^  oz. 

Elderflower  water             

...     4  ozs. 

Rose  water             

. . ,  to  J  pint. 

The  lotion  is  dabbed  on  the  face  with  a  small  sponge,  and 
^^  is  allowed  to  dry,  the  suporflucms  powder  being  dusted  otf 
^B  with  a  soft  |>ocket-handkerchiof. 
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In  00868  of  catftrrh  of  tlio  nasal  regions,  corjza,  and  noaal 

pc»ljp«s,  the  followiog  powder  ig  excellent  :— 


Dcrmiitol 
Calamine     . . . 
Oxide  of  zinc 
Boracio  acid 


4dr8. 

4dr8. 

4dr8. 

to  2  ozs. 


The  ingredients  ehoxjld  be  finely  powdered  and  inti- 
mately mixed.  It  sliould  be  used  throe  or  four  times  a  day 
witli  an  insufflator. 

Bormatol  is  not  official.  It  is  a  basic  gallate  of  bismuth, 
and  in  addition  to  being  an  astringent  is  an  antiseptic, 

The  ordinary  dusting  powder  consists  of  one  part  of  oxide 
of  zinc  and  two  of  powdered  starch. 

The  oxide  of  zino  pills  used  for  checking  the  sweating 
of  phthisis  contain  two  and  a  half  grains  in  each,  and  are 
made  up  with  extract  of  Ht^uorice.  Extract  of  belladonna 
is  ofton  added,  but  there  eeoms  to  bo  no  object  in  employing 
two  active  drugs  when  one  will  do.  Two  of  the  oxide  of 
zinc  pills  at  bedtime  will  check  the  sweating. 
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SULPHATE  OP  ZINC. 

Sulphate  of  zinc  is  met  with  in  the  form  of  small  acicular 
crystals,  almost  identical  io  shape  with  those  of  sulphate  of 
magnesium. 

It  is  slightly  efflorescent,  and  is  frcoly  soluble  in  water. 
The  term  "  offiorescenco "  means  giving  up  wat^r  to  the 
air ;  **  deliquescence  "  means  absorbing  water  from  the  air. 

Sulphate  of  ziucj  when  applied  to  the  abraded  skin, 
coagulates  albumin  and  contracts  the  blood- ve&eels. 

It  is  an  astringent  when  applied  to  mucous  membraQes, 
and  lessens  discharges. 

Sulphate  of  zinc  acts  as  a  speedy  emetic,  producing  rapid 
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evacQiition  of  the  contents  of  tlie  stomncli.  Tliis  nctiou  is 
due  partly  to  the  topical  effect  on  the  stomach,  and  partly 
to  stimulation  of  the  vomiting  centre  in  the  mednllfi  oblon- 
gata after  absorption.  It  acts  equally  well  as  an  emetic 
when  injected  into  the  circulation.  Its  action  in  this  coae 
must  be  chiefly  on  the  vomiting  centre,  but  probably  some 
of  the  drug  is  excreted  by  the  mucouB  membrane  of  tho 
stomach,  and  acts  locally. 

Zinc  is  not  deposited  in  the  tissaes  in  tho  same  manner, 
or  at  all  events,  for  so  long  a  period,  as  racrcury,  load,  or 
copper. 

Sulphate  of  zinc,  after  absorption,  nets  as  a  nerve  ttinic, 
and  is  largely  enii>loycd  in  many  affections  of  the  nervous 
system.  Tolerance  is  soon  eetablished,  and  largo  doses, 
AS  much  as  forty  grains  three  times  a  day,  may  be  taken 
without  inducing  nausea  or  vomiting. 

Sulphate  of  zinc  is  used  in  diarrhcea,  but  its  astringent 
effect  must  be  exerted  chiefly  on  the  upper  part  of  tho 
intestine,  for  in  its  progress  through  tho  intcstiual  tract,  it 
is  soon  converted  into  an  insoluble  sulphide. 

The  prolonged  use  of  medicinal  doses  of  the  zinc  salts 
may  induce  a  condition  similar  to  chronic  saturnism.  Zinc 
coliCj  analogous  to  lead  colic,  sometimes  occurs.  The  chief 
Bymptoms  are  constipationj  vomiting,  prostration,  and  a 
metallic  taste  in  the  mouth.  There  is  a  disease  known  as 
"  Brassworkers'  Disease,"  but  it  is  not  clear  whether  the 
symptoms  ore  due  to  zinc  or  copper,  both  of  which  enter 
into  the  composition  of  brass. 

Zinc  is  eliminated  partly  with  the  urine  and  partly  with 
the  fieces*  It  is  probable  that  much  of  the  sulphate  is 
absorbed  by  the  stomach,  and  is  then  eliminated  by  the 
mucous  membrane  of  tho  intestine,  and  with  tho  bile. 

The  dose  of  sulphate  of  zinc  as  an  emetic  is  a  scruple- 
thirty  grains;  and  a  good  formula  for  an  emetic  draught  is 
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Bolpliato  of  sine,  thirty  grftins,  with  pawdered  ipeoacaanha, 
fifty  grains,  to  be  taken  in  water.  It  is  iar  less  actiTC  than 
apomorpbine. 

Sulphate  of  zinc  in  two-gndn  doses  will  check  tbe  night- 
sweating  of  phthisifi,  hat  the  oxide  is  nsnally  employed  for 
this  purpose* 

The  ordinary  red  wash  so  largely  employed  in  hospital 
practice  as  a  dressing  for  wounds,  and  indolent  nlcors,  is 
composed  of  sulphate  of  zinc,  twenty  grains;  compound 
tincture  of  lavender,  two  drachms,  and  water  to  half  a 
pint* 


SULPHATE  OP  COPPER. 
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This  salt  is  commonly  known  as  "  blue  stone,"  or  "  blue 
vitriol."  Sulphate  of  iron  is  called  "  green  vitriol,**  whilst 
Biilpbato  of  zinc  is  '*  white  vitriol/*  and  the  popular  name 
for  sulphuric  acid  is  "  oil  of  vitrioL'*  Nitric  acid  is  "  aqua 
fortis,"  hydrochloric  acid  "spirits  of  salts." 

Solphate  of  copper  is  met  with  in  the  form  of  large 
atnre-hluc  crystals^  which  Lave  a  styptic  taste,  are  slightly 
efflorescent  and  dissolve  freely  in  water. 

Sulphate  of  copper  is  astringent;  when  applied  to  de- 
nuded surfaces,  it  coagulates  albumin ^consLtringcs  the  blood- 
vessels, and  covers  the  part  with  a  pellicle  which  protects  it 
from  contact  with  the  air.  If  the  applicatiuu  is  a  strong 
one,  it  may  act  as  an  irritant  and  produce  pain  and  smarting. 
It  is  as  a  mild  caustic. 

In  the  mouth  it  combines  with  albumin,  precipitating  it 
more  or  less  completely. 

Given  by  the  stomach  it  acts  as  an  emetic,  producing  one 
copious  evacuation  unattended  with  much  nausea.  It  exerts 
its  action  partly  on  the  stomach  and  partly  on  the  vomiting 
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coDtro.  It  acts  e^iTially  well  when  injected  into  tbe  circn- 
latioo,  acting  directly  an  tBe  vomiting  centre  and  also  on 
tLe  stomacL,  by  the  mucons  membrane  of  which  it  is  partly 
eliminated.  It  is  absorbed  from  tho  stomacb,  and  cierts 
a  tonic  and  astringent  action  on  the  tisBueB.  It  promotes 
assimilation  and  acts  as  a  tonic.  It  is  excreted  by  the 
kidneys,  and  also  by  the  intestines  when  it  appears  in  the 
fffices,  which  it  turns  black.  If  taken  for  some  time  it 
produces  colic,  witb  alternate  constipation  and  diarrhoja. 
It  may  canse  paralysis  of  the  extenBor  mnsclea  of  tho 
arms. 

People  who  work  in  copper  mines  are  liable  to  a  peculiar 
greenish  coloration  of  the  hair.  The  hair  of  the  heard 
and  moustache  is  first  afleotod,  and  then  the  batr  of  the 
scalp.  Copper  can  be  detected  in  the  hair  chemically,  and 
under  the  microscope  the  coloration  is  seen  to  be  uniformly 
distributed. 

Sulphate  of  copper  is  presoribcd  in  oases  of  obstinate 
diarrhoea,  such  as  the  diarrhoea  of  phthisis  or  of  enteric 
fever.  The  dose  should  not  exceed  a  quarter  of  a  grain, 
and  it  may  be  given  in  a  pill  with  a  quarter  of  a  gruin  of 
extract  of  opium.  At  one  time  the  copper  salts  were  need 
in  tho  treatment  of  chorea,  epilepsy,  and  other  diseases  of 
nervous  origin,  but  of  late  they  have  given  place  to  other 
and  better  remedies. 

Copper  is  used  to  colour  tinned  peas  and  other  vegetables, 
often  in  such  quantities  as  to  be  distinctly  prejudicial  to  the 
consumer. 


ft 


HITBATE  OP  SILVER. 

Nitrate   of  silver   when   applied   to   the   skin  acts  as  a 
caustic,  but  it  has  Little  power  of  penetration  and  cannot 
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destroy  the  tmies  fo  any  depth.  Wheti  iipplied  to  tlio 
denuded  skin  it  fonns  a  protectiTG  film  or  covering.  It 
oontnwsts  the  superficial  blood-Teasels,  and  acts  as  a  local 
astringent. 

In  the  month  it  exerts  an  astringent  action,  and  is  eon- 
Terted  into  an  albuminate.  In  the  stomach  it  acts  as  an 
irritant,  onlees  there  is  snfficient  albumin  present  to  arrest 
its  action. 

It  is  absorbed  into  the  blood  in  the  fonn  of  a  double 
chloride  and  albuminate,  partly  from  the  stomach  and 
partly  from  the  intestines. 

It  is  eliminated  slowly,  so  that  if  administered  con- 
tinuonsly  it  may  produce  the  conditions  to  which  the  term 
arjTyrui  is  applied.  The  gnms  show  the  earliest  indication 
of  this  condition  by  a  bine  line  which  is  darker  than  that 
produced  by  lead.  Next  the  lanulie  of  the  nails,  the 
cyeMlSf  and  the  skin  of  the  face  and  hands  are  affected. 
The  discoloration  is  increased  by  exposure  to  light,  until 
the  skin  becomes  almost  black.  It  Is  permanent  and  persists 
for  life.  On  microscopical  examination  dark  granules  of 
the  metal  are  found  in  the  cuticle,  in  the  walls  of  the  sweat 
glands,  in  the  hair  follicles,  the  saroolemma,  the  neurilemma, 
the  middle  coat  of  the  arteries  and  veins,  the  cerebral  and 
spinal  raerabmnes,  tho  laryngeal  and  bronchial  membranes, 
the  peritoneum  and  other  parts<  The  discoloration  is  due 
to  the  depcHsit  of  the  metal  in  a  very  finely  divided  state. 
If  the  mlniinistration  of  the  drug  is  stop|>od  on  the  appear- 
ance of  the  first  symptoms,  no  further  blackening  occurs. 
The  quantity  required  to  produce  this  condition  is  not 
known,  but  probably  less  t!»an  an  ounce,  extending  over  a 
period  of  some  three  or  four  months,  would  suilice.  It 
would  be  safe  to  give  the  drug  in  ordinary  doses  without 
intermission  for  six  to  eight  weeks.  This  condition  has 
been  known  to  follow  its  local  application,  as  in  the  ease 
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of  n  girl  whose  throat  was  repeatedly  cauterised  with  nitrate 
of  silver  mth  the  productioa  of  nil  these  symptoms. 

The  long  continued  admiuistratioii  may  also  cause  loss 
of  appetite,  impaired  nutritiou,  and  rapid  irregular  action 
of  the  heart  Post-mortem  there  is  fatty  degcnoratioa  of 
the  heart,  liver,  and  Imnga. 

In  the  lower  animals,  nitrate  of  silver  excites  conviilaionB, 

I  followed  by  paralysis,  of  central  origin.  The  convulsions 
are  similar  to  those  produced  by  strychnine.  In  fatal  cases 
death  is  due  to  asphyxia,  and  the  lungs  are  found  congested, 

U      the  bronchial  tubes  being  choked  with  mucus. 

^ft     It  Is  eliminated  by  the  bile  and  intestines,  very  little 

^Bescaping  with  the  urine. 


MERCURY. 


There  are  eight  preparations  of  metallic  mercury^  and 
of  these  the  blue  pill  and  grey  powder  are  of  especial 
ioterest,  from  the  fact  that  their  activity  is  due  to  the 
presence  of  the  metal  in  a  finely  divided  state.  These  are 
true  tritumtes,  for  "  they  owe  their  value  to  the  presence 
of  mercury  in  a  very  highly  divided  state  caused  by  long 
trituration  "  (Garrod). 

There  are  two  oxidos  of  mercury,  the  yellow  oxide  from 
which  is  obtained  the  olcatum  hydrargyri,  a  solution  of  the 
oxide  in  oleic  acid,  and  the  red  oxide  of  which  there  is  one 
preparation,  the  unguontura  hydrargyri  oxidi  rnbri. 

There  are  two  chlorides  of  mercury,  the  perchloride  or 
corrosive  snhlimate,  and  tho  anbchloride  or  calomel.  There 
are  two  preparations  of  the  perchloride — yellow  wash,  a 
mixture  of  the  perchloride  with  lime  water,  and  tho  liquor, 
the  strength  of  which,  liko  that  of  tho  liquor  calcis^  is 
exceptional,  being  half  a  grain  to  the  ounce. 

There  are  throe  preparations  of  the  aubchloride — ^the  old 
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f|)i«Mtu>  libek  wtflh,  tlie  cakmel  oiiitmeni,  and  the  compound 
eUoviel  or  Plnnn6r>  pill,  whibh  it  is  hardly  neoe8«ary  to 
tt  J  does  aol  oooftKbi  kftd. 

Then  «f«  two  iodidee  €»f  inercmy,  the  red  and  the  green, 
bat  for  8(M&e  ineipljeabld  noasoQ  tho  groen  was  omitted 
£rom  tbo  ImI  editioo  of  the  Phannaoopceia.  The  red  iodide 
ii  the  peiiodide  and  eafreepoiidfi  to  ooitodye  enblimatc, 
whilst  the  green  iodide  is  the  sabiodide  and  ooneeponds  to 
There  ia  one  preparation  of  the  red  iodide — the 
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Sal  Alem broth  ia  a  double  chloride  of  merouij  and 
ammoninw.  It  ie  a  powerful  antiseptic,  bat  as  it  combines 
with  albumin  lees  readilj  tbau  the  pare  jierchloride,  it  is 
not  so  irritating  to  the  animal  tissaee. 

Metallic  mercnrj  in  the  liquid  state  ia  rarely  uaed  in 
medicine,  bat  in  former  times  it  was  employed  for  the 
following  purpoeoB : — 

1.  Ab  a  solTent  (oft  silver  coins  accidentally  swallowed. 

2.  For  ita  mechanical  effect  in  the  trealment  of  obetraction 
of  the  bowels  and  constipation. 

3.  To  beautify  the  complexion  and  remoTe  frecklee.  Id 
the  reign  of  Charles  II.  cjaicksilTor  was  taken  by  *^  the  ladiea 
of  the  Court "  in  doses  of  a  tea-ejKX)nftil  night  and  morning. 

Large  quantities  of  metallic  mercury — a  ]K>und  or  more 
at  a  time — haTO  been  taken  without  the  production  of  any 
symptoms,  but  should  a  portion  become  oxidised  the 
constitutional  effecta  of  tho  drug  would  be  speedily  pro- 
doced«  The  blue  pill  and  grey  powder  are  actiyo  from 
their  state  of  miDuto  subdivision. 

The  ealts  of  mercury  possess  various  physical  as  well  as 
ohoinical  propertiea,  but  as  their  pharmacoIogicAl  Actiou  is 
praotiwdJy  idantioal,  it  is  clear  that  they  all  ultimately 
aiiumo  tho  same  form  in  tho  blood. 

Meronryt  when  applied  toj»ieally  to  the  sldji  in  the  for 
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of  an  oiDtment  or  plastorj  is  absorbed,  pasBing  Ihrougli  tbe 
epidermis  witbont  esciting  iDflfimmatiyii*  Tbo  mercurous 
saUs  are  absorbed  in  the  same  way,  and  aUbougli  they  are 
more  stimulating,  tbey  give  rise  to  no  irritation.  Tbo 
mercuric  salts  bavo  little  action  on  tbo  epidermis,  l>nt  when 
applied  to  the  denuded  skin  tbey  procipifcate  albumin,  and 
if  used  in  a  concentrated  form  may  act  as  caustics,  and 
produce  a  slough.  When  taken  internally  they  cause 
symptoms  of  gastro-enteritis  from  their  local  aetion. 

The  percbloride  is  one  of  our  most  powerful  antiseptics, 
a  single  application  of  a  solution  of  one  in  a  thousand 
destroying  niicrozymes  and  their  spores  in  a  few  minutes. 
The  L.G.B.  (or  Local  Govcrnniont  Board)  soloids,  con- 
sisting of  percbloride  of  mercury,  hydrochloric  acid>  and 
aniline  blue,  are  useful  for  preparing  solutions  for  disinfecting 
purposes. 

When  mercury  is  abBorbed  into  tbe  cii-culation  either 
from  the  skin  or  the  stomach,  it  produces  a  train  of 
symptoms  to  which  we  apply  the  term  "  mercurialism  "  or 
"  hydrargyrism,"     These  Bymptoms  are  as  follows : — 

1.  There  is  a  disagreeable  metallic  taste  in  tbo  month. 
The  gums  become  swollen  aad  tender,  and  assume  a  durk 
red  colour.  The  teeth  feel  sticky,  aa  though  their  odges 
were  glued  together.  The  tongue  swells  and  is  covered 
with  a  thick  fur,  and  the  breath  is  fonl, 

2.  "Ptyalism'*  or  '* salivation"  ensues,  the  seoretiou  of 
the  saliva  being  iueroased  even  to  the  extent  of  one  or  two 
pints  in  tbo  twenty-four  hours.  This  Balivatiou  is  due 
partly  to  reflex  excitement  of  the  glands  by  irritation  of  the 
tongue,  and  partly  to  stimulation  of  tbe  nerves  of  the  gland, 
and  the  gland  structure  itself!  Tbe  glands  are  swollen  aud 
lender,  and  the  saliva  at  first  is  richer  than  natural  in 
epithelium  and  Bolid  constituents,  but  after  a  time  becomes 
clear  and  more  watery. 
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3.  Stomatitis  or  nloeratiou  of  the  mucous  membraiid  of 
tli<3  moutli  comeB  next,  and  tluB  is  often  yerj  extensiTe. 
Large  portious  of  the  cheek  and  gumfi  glongh,  the  teeth  full 
out,  »u(l  tht!  jaw  hocomes  cariouB. 

4.  A  rash  appears  ou  the  skin—  eczema  mercurialo, 

5.  Perioetitis  or  inflammation  of  the  periostiam  of  the 
boQCB  is  not  uncommon. 

(j.  Mercurial  orithism^  a  low  febrile  condition,  acoom^ 
panicd  hy  inteneo  prostration,  next  ensues, 

7.  Profound  aufemia  and  marasmus  or  wasting,  acoom- 
panied  by  excessiro  purging,  follows,  the  motions  being 
frequent,  and  containing  much  bile. 

8.  Neuralgic  paius  in  the  limbs,  mercurial  tremor, 
p;iraly6is  and  epileptiform  oonvulBions  are  common  towards 
the  end. 

Many  of  these  symptoms  are  similar  to  those  produced 
by  syphilis.  It  is  not  to  be  supposed  that  they  all  occur 
in  ©very  catse.  Some  people  are  much  more  readily  a^ected 
than  others.  Ptyalism  has  been  known  to  follow  the 
adminifetmtiou  of  a  grain  and  a  half  of  calomolj  and  an 
eightieth  of  a  grain  of  corrosive  subUraato.  Scrofulous 
patients,  and  people  suffering  from  disease  of  the  kidneys, 
are  very  susceptible  to  the  action  of  mercury.  Children 
take  it  well,  and  are  not  easily  saliTated. 

When  mercury  is  inhaled  in  small  quantities  for  a  length 
of  time,  as  in  tbe  case  of  workers  in  (|uicksilver  mines, 
barometer  and  thermometer  makers,  water  guilders  (who 
plate  with  gold  dissolved  in  mercury),  and  looking-glass 
manufacturers,  a  somewhat  diB:erent  train  of  symptomfl 
ensues : — 

1.  The  body  wastes,  the  sufferer  becomes  weak  and 
antemic,  "  mercurial  fever "  ensues,  aooompauiod  by  a 
▼eaicnlar  or  pustular  eruption. 

2.  There  are  "mercurial  tremora,"  commonly  known 
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"sbakiiig  pftlsy"  or  the  "trembles"  Weakness  appears 
usually  first  iu  the  upii^r  extremities;  the  volautary 
movements  lack  tlicir  usual  precision;  slight  tremors  set 
in,  and  gradually  increase  botli  in  seTerity  and  extent  until 
the  whole  body  is  affected,  the  legs  suffering  before  the 
trunk.  The  tremors  are  easily  excited,  they  are  uncontrollable 
and  persist  for  some  time.  The  tremulous  hand  can  no 
longer  be  directed  with  precision,  and  after  a  time  can 
scarcely  convey  food  to  the  mouth.  An  old  doctor  describ- 
ing the  case  of  one  of  his  patients  says : — "  He  could  not 
with  both  his  hands  carry  &  glass  half  fall  of  wine  to  his 
mouth  without  spilling  it,  though  ho  loved  it  too  well  to 
throw  it  away."  After  a  time  the  legs  are  affected  and 
begin  to  shake,  especially  at  the  knees,  so  that  in  walking 
ey  tremble  and  dance  about  as  if  they  were  bung  on 
wires. 

3.  The  ftkin  ia  dry,  and  assumes  a  peculiar  brownish 
colour. 

4.  There  is  loss  of  meniorjj  which  may  be  followed  by 
headache,  convulsions,  and  doliriimi.  The  speech  is  hurried, 
staccato  and  stammering,  and  in  extreme  cases  there  is 
disturbance  of  the  intellect. 

Wlien  the  disease  attains  its  greatest  intensity  the 
unfortunate  sufferer  presents  a  most  pitiable  aspect.  In 
oonstant  tremulous  commotion,  tottering,  trembling,  shaking, 
and  stuttering,  ho  is  almost  helpless.  He  con  hardly  walk 
or  talk,  bo  dare  not  touch  any  object  for  fear  of  breaking  it 
or  letting  it  fall,  and  on  raiaiog  his  agitated  hand  with  food 
to  his  mouth  he  misses  his  aim  and  inflicts  involuntary 
blows  on  his  face.  He  must  bo  fed  and  clothed  like  a 
child.  Some  unfortunates  deprived  of  assistance  have  been 
known  to  crawl  on  aD  fours,  and  seize  their  food  mth  the 
lips,  like  the  lower  animals. 

In   its  early  stage  the  complaint   may  be  mistaken  for 
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pftralyatB  agitans  or  chorea,  and,  as  the  end  approaches, 

delirium  tremenB. 

This  complaint  is  not  bo  common  as  it  was  formerly,  and 
q{  late  years  the  cases  hare  become  much  less  common, 
**  water  gnilding"  haying  been  to  a  great  extent  superseded 
by  electroplating.  Looking-glass  silvering  is  now  carried 
on  in  large  well-ventilatod  rooms  provided  with  special 
moans  for  preventing  the  diffusion  of  metallic  particles,  and 
the  men  are  employed  only  at  iutervals.  In  the  past^ 
however,  cases  were  of  constant  occurrence.  A  few  yean 
ago  an  English  tnan-of-war  received  on  board  several  tons 
of  quicksilver  saved  from  the  wreck  of  a  vessel  near  C'adiz. 
In  consequence  of  the  rotting  of  the  bags,  the  mercnry 
Qocaped,  and  the  whole  of  the  crew  became  moro  or  less 
affected.  In  the  space  of  three  weeks  200  men  were  struck 
down  by  it,  two  died,  and  all  the  animals^-cats,  dogs,  sheep, 
fowls,  a  canary  bird,  nay,  even  the  very  rats,  mioe,  and 
cockroaches^wore  destroyed.  Early  in  this  century  there 
occurred  another  instance  of  poisoning  by  mercury  vapour 
on  a  still  larger  scale.  A  fire  broke  out  in  the  quicksilver 
mines  at  Idria,  near  Trieste,  and  alx>vo  nine  hundred  persons 
in  the  neighbourhood  were  attacked  with  the  •*  trembles." 

In  the  stomach,  mercury  combines  with  albumin,  and 
forms  an  albuminate  of  mercury  which  is  not  soluble  in 
water,  but  is  readily  soluble  in  exoess  of  albumin  and  in 
chloride  of  sodium.  It  is  absorbed  in  the  form  of  a 
compound  of  mercuric  oxide  with  albumin. 

It  has  always  been  supposed  that  calomel  increases  the 
secretion  of  bile,  and  yot  Rutherford's  cx])erimo&ts  on 
healthy  dogs  show  that  ibis  is  not  the  case.  On  the  other 
hand  perchloride  of  mercury  acts  as  a  hepatic  stimulant 
in  a  very  marked  degree.  It  is  possible  that  some  of  the 
calomel  may,  by  the  action  of  the  gastric  juioe,  be  converted 
into  corrosive  sublimate,  yet  five  grains  of  calomel  subjected 
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for  seyenteen  hours,  at  a  tempcraturo  of  100''  F.,  to  the 
action  of  dOnte  hjdrocLloric  acid  of  the  eamo  strength  as 
tho  human  gastric  juice,  yielded  only  -^  grain  of  the 
perchloride.  It  seems  more  than  probable  that  tho  physio- 
logical obeervatione  are  right,  and  that  tho  so-callod 
clinical  experience  has,  in  this  instance  at  least,  Bingularly 
failed. 

When  given  in  email  doeos  tho  perchloride  increases  the 
formation  of  blood  corpuscles,  but  in  large  doaea  dimimBhes 
their  number.  It  is  an  alterative,  and  has  tho  power  of 
causing  absorption  of  fibrinous  exudations. 

It  lessens  the  force  of  the  pulse,  and  when  applied  to  the 
frog's  heart  arrests  its  action. 

It  is  excreted  by  the  saliva,  the  bile,  the  urine,  the  sweat, 
and  the  milk. 

Children  are  but  slightly  susceptible  to  the  action  of 
mercury,  and  rarely  suffer  from  salivation,  but  patients  witli 
Bright's  disease  take  it  badly. 

Mercury  is  largely  employed  in  tho  treatment  of  syphilis. 
The  **  small  dose"  method  is  the  best.  The  formula 
employed  is  one  grain  of  grey  powder  and  one  gi'ain  of 
Dover's  powder  in  a  pill  or  tabloid.  One  should  be  given 
four  times  a  day*  There  is  practically  no  risk  of  ptyalism, 
and  the  treatment  may  be  kept  up  for  weeks  or  even  months. 
The  addition  of  tho  Dover's  powder  prevents  diarrhoea.  The 
patient  may  go  about  his  work  as  uanal,  and  there  is  no  risk 
of  catching  cold.  During  a  mercurial  course,  fniit,  green 
vegetables,  coftoe,  and  aperients  of  all  kinds  should  ho 
avoided.  Stimulants  should  be  taken  in  the  smallest 
quantities,  and  tho  patient  should  give  up  smoking  or  he 
wiU  get  raucous  patches  about  the  mouth  and  a  sore  throat. 
Some  people  prefer  the  green  iodide  of  mercury  in  doses  of 
A  sixteenth  of  a  grain. 

Oalomel    is  a  useful    purgative,   and    three    grains    at 
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bedtime  tn&de  into  a  pill  with  extract  of  hyoecyamns  will 
UBQiillj  opeu  the  bowels  freely.  It  is  the  cnfitom  in  manj 
hospitals  to  giTo  e^erj  patient  on  admigsion  ten  grains  of 
calomel,  but  this  seems  an  nnnecosearily  actiye  mode  of 
trontment.  When  a  well-marked  action  on  the  livor  is 
required  withoni  violent  purging,  a  pill  containing  one  grain 
of  calomel  and  one  of  enonTmin  will  be  found  nseful,  and 
may  be  repeated  at  interrala  during  the  day.  A  pill  cou- 
lainiog  half  a  grfun  of  grey  powder  answers  equally  well  if 
repeated  every  three  or  four  hours. 

Id  many  forms  of  infantile  diarrhooa  mercury  is  found 
useful,  and  the  beet  plan  is  to  dissolve  a  grain  of  the  per- 
ch loride  in  ten  ounces  of  water,  and  give  the  child  a  tea- 
spoonful  every  hour.  This  plan  of  treatment  is  especially 
indicated  when  tbe  motions  are  g^reen  in  cx»lonr,  slimy,  and 
very  offensive. 

The  percbloride  is  one  of  the  most  powerful  antiseptics 
known,  a  one  in  1  <>,000  solution  destroying  micrococci  and 
bacUlt. 

In  the  treatment  of  eczema,  and  some  other  chronic  skin 
affections,  preparations  of  mercury  applied  locally  are  useful. 
Tlio  following  is  the  formula  for  the  Unguentum  Metal- 
lurum : — 

Zinc  oititment. 

Glycoritie  of  subaoetate  of  lead  ointment. 

Dilute  ointment  of  nitrate  of  mercury. 

To  bo  mixed  in  equal  parts. 


LEAD. 

The  cbidf  saltn  (if  lc4«l  are  the  oxide,  commonly  known 
litharge,  tbn  acoUte  or  sugar  of  lead,  and  the  sob- 
tate. 
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Acetftto  of  lead  may  he  describod  as  eonsiiating  of  white, 
spongj-looking  tnasseSj  made  up  of  small  interlaced  acioular 
crystals.  It  baa  a  sweetisb  acetous  odour,  and  a  Bvreet 
metallic  taste.  It  is  soluble  iu  water,  and  eftloresoefl  slightly 
in  the  air.  It  is  popularly  supposed  to  be  a  powerfnl 
poison,  but  its  toxio  action  is  of  a  mild  order,  and  probably 
an  ounce  might  be  taken  without  produciiig  a  fatal  result. 
There  are  three  preparations  of  acetate  of  lead : — 

1.  Pilula  plumbi  cum  opio,  pill  of  lead  aud  opium. 

2.  Suppositoria  plumbi  composita,  compound  lead  sup- 
pository. 

3.  Ungnentnm  plumbi  acetatis,  ointment  of  acetate  of 
lead. 

The  pills  of  lead  and  opimn  should  not  be  coTerod  with 
gelatine,  as  the  lead  forms  with  it  a  hard  inaolnhle  coating 
almost  like  leather. 

There  are  also  three  preparations  of  the  solution  of  sub- 
acetate  of  lead  : — 

1.  Glyceriuum  plumbi  subacetatis, 

2.  Liquor  plumbi  subacetatis  dilutus. 

3.  Uogncotum  glycerini  plumbi  subacetatis. 

The  solution  of  subacetate  of  lead  is  known  as  Goulard 
water  or  Goulard's  extract. 

The  soluble  lead  salts,  when  applied  to  raw  or  ahnided 
surfaces,  combine  with  the  lilljumiu  and  cover  the  part  with 
an  impenetrable  coating  which  excludes  the  air  and  promotes 
healing.  They  also  constringc  the  blood-vessels  and  act  as 
sedatives,  allaying  iuilfflmraation.  The  lead  salts  are  en- 
irritating,  and  never  excite  congestion. 

Acetate  of  lead  is  not  nearly  sueb  an  active  poison  as  is 
commonly  supposed,  and  would-be  suicides  not  infrequently 
recover  after  taking  an  ounce.  Some  years  ago,  by  accident, 
tliirty  pounds  of  this  drug  wore  mixed  at  a  miller's  with 
eighty  aaoku  of  flour,  and  tbe  whole  was  made   into  bread 
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uid  distributed  in  the  qboaI  way  to  coBiomerB.  Fire  Imndred 
people  were  attacked  with  symptoms  of  poisoniiig,  and 
although  they  snfiered  from  a  dry  burning  sensation  in  the 
throat,  thirst,  Tomiting,  colic,  and  cramps  in  the  legs,  in  not 
a  single  case  did  it  prorc  fatal. 

Lead  may  bo  absorbed  by  the  skin  in  sufficient  iiuantii 
to  produce  the  constitutional  symptoms  of  the  drug. 

Lead  salts  act  as  astringents  to  the  mucous  membrane  of 
tho  mouth,  and  are  partly  converted  into  albuminates.  In 
the  stomach  the  same  process  is  continued,  but  large  doses 
act  as  irritants  and  excite  vomiting.  Most  of  tho  drug  is 
absorbed  by  the  mucous  membrane  of  the  stomach  in  the 
form  of  the  albuminate.  Any  portion  which  escapes  ab- 
sorption acts  in  the  intestines  as  an  astringent,  and  is  then 
converted  into  sulphide  of  lead,  fl^  insoluble  and  inert 
com|)Oiind. 

When  lead  is  absorbed  in  small  quantities  for  a  length  of 
time  it  produces  a  train  of  symptoms  to  which  tho  term 
**  plumbism '  *  or  "  saturnism  **  is  applied. 

From  tho  manifold  uses  of  this  metal,  lead  poisoning  is  of 
common  occtirroneo.     Tbo  modes  in  which  it  may  be  intro 
daced  in  the  system  are  as  follows  :— 


iqt 


1.  Occupations. 


( I )  Hmisi!  paitUerg  often  suffer  from  lead  poisoning  from 
want  c}f  care  in  washing  tho  hands  boforo  taking  food.  In 
griiidijjg  tbo  curbimato,  which  is  largely  used  as  a  basis  for 
pftinlMj  tbo  ftno  jiurlicloa  aro  often  inhaled  in  sufficient 
quantity  to  i>roducc  load  poisoning.  Sleeping  in  freshlj 
painted  nmtm  Inis  boon  known  to  produce  it. 

(2;  rolkrn  who  mho  load  for  glazing  purposos  aro  frequent 
Rnfferora.  It  li  not  oommou,  at  all  events  in  Euglaud, 
amotigHt  Iniul  luiuorit. 
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(3)  Compositora  often  suffer  from  handling  tlio  type,  tjpe- 
meUl  contftinmg  lead. 

(4)  Barmen  suffer  from  liandling  and  cleaning  pewter 
pots, 

(5)  Card  placers  suffer  from  the  lead  glaze  on  cards, 
espociallj  if  they  moisten  the  fingers  in  the  mouth  in 
dealing, 

(6)  File  cuttert  suffer  from  the  dust  which  results  from 
the  files  being  "bedded  "  in  lead  whilst  being  nicked. 

(7)  Eh'dric  Ii^jht  icorkers  are  often  victims.  The  plates 
are  made  from  red  lead  and  nitric  acid. 

(8)  Jfipanners  suffer  from  the  japanned  articles  being 
brushed  over  with  colours  containing  lead,  and  from  the 
dust  produced  in  the  process. 

(9)  Enarndlers  suffer  io  the  earae  way,  the  dust  containing 
lead  and  a  little  arsenic. 

2.  Articles  of  Food, 

(1)  Farinaceous  foods  wrapped  in  lead  are  unsafe. 
Tinned  vegetahlee,  fish,  shell-fish,  and  meat  are  especially 
op^n  to  suspicion.  The  aliments  usually  most  heavily 
loaded  with  load  are  those  rich  in  fatty  mBltera,  such  as 
sardines  preserved  in  oil.  I  know  of  one  case  in  which 
well-marked  symptoms  of  chronic  lead  poisoning  were 
apparently  duo  to  the  prolonged  use  of  a  popular  essence 
of  meat  put  up  in  tins, 

(2)  Pickles,  when  the  jarB  or  bottles  ore  capped  with 
leaden  tops,  are  very  injurious. 

(3)  Loaf  Sugar  sometimes  contains  lead  from  the  moulds 
in  which  the  sugar  is  set  being  painted  with  white  load,  a 
portion  being  mechanically  taken  up. 

(4)  Swiff\ — Snuff  may  ho  adulterated  with  red  lead,  or 
may  be  rendered  unsafe  from  being  wrapped  in  leaden 
covers. 
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3.  Abticlss  of  D&ine. 

(1)  Water. — Drinking  water  often  becomes  contamioatod 
with  the  lead  difisolyed  from  load  pipes  and  the  lining  of 
cisterns.  Pure  water  and  water  containirig  carbonic  acid, 
carbonate  of  lime,  or  snlpbato  of  lime,  have  little  or  no 
action  on  lead.  Carbonic  acid  indeed  acts  as  a  protect! i^Oj 
by  covering  the  lead  with  a  fine  iDsolable  film  of  the  car^^H 
bonate.  Water  containing  much  oxygen,  nitrites,  nitratet^^^l 
chlorides,  and  eapecially  organic  matter,  acts  quickly  on 
lead.  Even  a  very  small  quantity — as  little  as  ^^^j^  gr.  in 
ft  galloD — may  suffice  to  produce  lead  poisoning.  Water 
contaiuiDg  jo  gr.  to  the  gallon  should  be  rejected  as  ansafe. 

The  chemical  tests  for  lead  are  very  delicate,  and  it  is  by 
no  means  difficult  to  find  a  grain  of  lead  in  10,000  parts  of 
water.  Dr.  Wilson  Hake,  of  the  Westminster  Hospital,  who 
is  an  authority  on  such  matters,  tolls  me  that,  with  care,  and 
the  adoption  of  certain  precautions,  it  is  possible  to  detect 
one  part  in  a  million. 

It  has  loDg  been  known  that  the  use  of  moorland  water 
often  gives  rise  to  load  poifioning.  It  is  probable  that  the 
water  is  rendered  acid  by  vegetable  decomposition,  and 
readily  acts  on  the  lead  of  tho  pipes  or  cisterns  with  which 
it  comes  in  contact. 

(2)  Wine  is  somotimos  swt'Ctened  with  acetate  of  lead, 
and  has  produced  lead  poisoning.  Bottles  are  sometimes 
cleaned  with  shot,  and  if  theee  »re  accidentally  left  in  tho 
bottle  the  wine  may  become  contaminated. 

Tho  celebrated  epidemic  of  colic  in  Foitoo  was  traced  to 
tho  use  of  load  to  prevent  tho  wine  of  the  country  from 
turning  sour,  the  injurious  effect  of  tho  metal  not  being  at 
that  time  recognized. 

Aootic,  citric,  tartaric,  and  malic  acids  all  act  with  various 
degrees  uf  solvency  on  leati 
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(3)  Spirits. — Rum  stored  in  leftden  tanks  on  boai*d  ship 
Las  caused  load  poisoning  in  Bailors. 

(4)  Cider  made  in  glazed  earthenware  vefisele  may  prove 
injurious.  Some  years  ago  ao  inquiry  was  instituted  into 
what  was  known  as  "Devonshire  Calic."  It  was  fouud  that 
it  occurred  exclusively  in  cider  driukGra,  and  by  a  cftrcful 
process  of  elimination,  it  wae  discovered  that  it  was  due  to 
the  admixture  of  lead  with  the  cider,  either  designodly 
with  the  view  of  sweetening  it,  or  to  the  inadvertent 
employment  of  lead  in  the  couBtruction  of  the  cider  mills 
and  vats. 

(5)  Lernonadti  and  Svda  Wtttei'  may  prodnoo  lead  poison- 
ing when  patent  siphon  tops  are  nsed. 

(6)  Peer  is  often  contaminated  by  the  lead  pipes,  and 
people  who  take  the  first  glass  in  the  morning  are  cspocially 
eufferors, 

(7)  Milk  which  is  sour  readily  becomes  impregnated  with 
lead. 

(8)  Tea  packed  in  lead  is  equally  liable  to  produce  lead 
poisoning. 


^B  4.  Medicines* 

^p  Lead  given  mediciually  has  been  known  to  excite  chronic 
^^  lc'4id  poisoning,  hut  it  is  of  comparatively  rare  occnrrouco 
^^  from  this  cause,  aud  the  acetate  is  often  givon  in  flvo  grain 
^ftdoses  threo  times  a  day  for  weeks,  or  oven  months,  to 
^Bchc<ik  diarrhcea  or  haemorrhage,  without  producing  bod 
^Kellects. 


5.  Articles  of  Apparel. 


(1)  Lead  in  the  lining  of  hats  has  produced  symptomB  of 
lead  poisoning. 

)  Brussels  lace  is  ofttu  whitened  with  preparations  of 
lend. 
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6.    DtES   AXD   OOfiMEUCS. 

(1)  Hair  Dges  are  a  constant  source  of  lead  poisoniDg. 
Some  time  ago  twenty-one  specimens  of  hair  dye  were 
analyzed;  and  of  these  fourteen  were  found  to  be  practically 
identical  in  composition.  They  nearly  all  contained  lead 
and  snlphnr ;  the  percentage  of  load  being  highest  in  those 
which  were  warranted  to  be  harmless,  and  to  be  free  from 
injorioos  sabstancee.  The  following  is  the  most  common 
foi-mula : — 

Acetate  of  lead     

Precipitated  snlphur 
Glycerine 

Heliotrope  perfume  

Water  

It  is,  of  course,  an  easy  matter  to  substitute  some  other 
perfume  or  combination  of  perfumes  for  the  heliotrope. 

Allen's  "  World's  Hair  Restorer  **  is  said  to  contain  in  an 
eight  ounce  bottle,  75 1  grains  of  snlphur,  and  87  grains  of 
acetate  of  lead. 

(2)  Cosmetics  containing  lead  have  proved  injurious  to 
actors,  actresses,  and  professional  beauties. 

In  many  cases  cattle  have  suflferod  from  lead  poisoning 
whilst  grazing  in  the  proximity  of  smelting  furnaces.  Bogs 
have  suffered  from  drinking  water  trickliog  from  load  works, 
and  birds  frequently  die  from  eating  borries  on  which  have 
been  deposited  particles  of  oxide  of  lead  from  the  forges. 

TLe  old-fashioned  wafer  was  often  coloured  red  with  lead, 
a  circumstance  which  was  utilized  by  a  well-known  novelist 
in  the  elaboration  of  a  plot  m  which  slow  poisoning  was  the 
main  incident.  The  old  brick-red  penny  jMiBtAgo-stamps 
would  have  answered  his  purpose  equally  well,  for  they 
oantained  lead,  and  were  responsible  for  many  cases  of 
chronic  lead  poisoning. 
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From  time  to  time  well-marked  cases  of  lead  poisoiiing 
are  met  with  in  which  the  most  car^ftil  investigation  faOg 
to  disclose  the  sonrce  of  introductioD, 

There  can  be  no  douht  that  Bome  ]>eople  are  much  more 
snsceptihle  to  the  action  of  lead  than  others,  and  it  has 
even  been  siid  that  the  susceptibility  runs  in  families.  One 
lady  Buiiered  from  lead  poisoning  from  sleeping  a  single 
night  in  a.  room  which  had  been  recently  painted,  whilst 
another  suffered  from  colic  and  wrist  drop  from  driving  past 
some  lead  works. 

The  first  eflfects  are  usually  slow,  obBCure,  and  insidious, 
imd  are  easily  confoimded  with  those  of  other  debilitating 
ttgent6. 

Symptoms. 

(1 )  Cachexia,  —One  of  the  earliest  symptoms  of  plumbism 
is  cachozia.  There  is  a  general  feeling  of  01  health,  and 
nutrition  is  not  maintained.  An  antcmic  condition  is  soon 
developed,  and  the  skin  acqaires  a  dull  earthy  hue.  There 
is  a  marked  dimiiiiitiou  in  the  number  of  the  red  blood 
corpuscles,  and  a  slight  increase  in  the  number  of  the  white 
ones. 

(2)  Blue  Line  on  the  Gwww.— The  blue  line  is  observed  at 
the  edge  of  the  gums  where  they  join  the  teeth-  It  is  on© 
of  the  first  symptoms  to  appear,  and  the  slowest  to  dis- 
appear. It  is  always  most  miirked  opposite  the  inoisors. 
It  is  absent  when  there  are  no  teeth,  and  in  most  marked  in 
people  who  fail  to  clean  their  teeth.  Sometimes  it  extends 
to  the  whole  of  the  gums,  and  even  to  the  contiguous 
portions  of  the  check.  It  ia  produced  by  the  sulphuretted- 
bydrogen  developed  from  the  tartar  of  the  teeth  penetrating 
the  gums  and  forming  a  black  sulphide  with  the  lead. 

(3)  CoUi\  '*  Lead  Cdlcr  '' Paiidir's  Ca?(V."— This  is  a 
tvariag  pain,  Utiuully  referred  to  the  region  of  the  umbilicus. 


228 


PUARMACOLOaY  AND  THERAPEUTICS, 


At  one  time  it  mged  like  an  epidemic  in  a  portion  of  onr 

fleet,  from  the  accidental  iinprognation  of  tho  rnm  with  lend, 
and  was  called  by  sailui-s  the  "West  lodiau  belly-ache." 
The  abdominal  wallu  are  retracted  and  rigid,  and  the  pain 
is  nsnally  relieved  by  pressnre,  but  not  always.  It  is 
probably  duo  to  irregular  contraction  of  the  iuToluntary 
musetdar  tissue  of  the  intestines.  It  is  often  accompaniod 
by  obstinate  constipation  and  impairment  of  digestion. 

(4)  Crampi. — There  are  often  cramps  in  the  calves  of  the 
legs,  sometimes  in  the  penis  and  scrotum,  or  in  women  in 
the  uterus.  There  may  be  pains  in  the  joints,  especially  of 
the  extremities,  often  simulating  rheumatism  and  aggravated 
by  cold  and  <vet  woather» 

(5)  Lead  Paralysis  or  "  WrtBl  Diop,'^ — Usually  of  the 
extensors  of  the  forearm,  especially  those  mnscles  supplied 
by  the  posterior  iuterosseona  branch  of  the  musculo-spiral 
nerve.  The  supinator  longus,  which  is  supplied  by  a  branch 
of  the  mnsculo-spirftl  nerve  before  it  divides  into  tho 
posterior  interosseous  and  the  radial,  escapes.  This  affords 
a  point  of  diagnosis  betwoeu  paralysis  from  lead  poisoning 
and  paralysis  from  disease  of  the  musculo-spiral  nerve.  If 
this  muscle  is  not  paralyzed  it  shows  that  the  diseaso  is  not 
limited  to  the  posteriur  interosseous  nerve,  and  that  the 
disease  is  probably  not  due  to  load  poisoning.  The  con- 
dition of  the  supinator  longns  is  tested  in  this  way: — 
"Extend  the  paralyzed  forearm  on  the  table  with  the 
radius  upwards,  then  press  down  the  wrist  and  tell  tho 
patient  to  raise  it  from  the  table.  Tho  supimitor  longns, 
if  not  paralysed,  becomes  hard,  contracted,  and  stands  out 
fii'mly.*'  In  lead  paralysis  the  muscles  of  tho  bull  of  the 
thumb  waste,  and  in  severe  cases  tho  deltoid,  and  even 
the  muscles  of  the  nock  and  trunk  are  similarly  affected. 
General  paralysis  may  occur.  As  a  mlo  there  is  only  loss 
of  motor  power,  but  there  may  be  loss  of  sensation.     The 
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uscles,  poat-mortcTTi^  arc  found  to  be  greyish-red  in  colour, 
or  whitish  and  tough,  with  confliderable  increasG  in  the 
interstical  coniiectiTc  tissue.  The  origin  of  the  disease  is 
probably  in  the  spinal  cord^  and  is  due  to  byj>oriBmia  and 
proliferation  of  the  neuroglia  with  oonseriuent  contraetioii, 

Ipansing  degeneration  of  the  cellular  elementB. 
(6)  Nervous  Pherumtcna. — Of  the  cerebral  symptome  to 
vrbich  the  term  mtnrninc  enrephah/jinthks  has  been  applied, 
Bpiloptiform  convulsions  are  the  most  common.  They  are 
TiBualty  preceded  by  intense  headache,  vertigo,  and  dimness 
of  vision.  They  may  occur  early,  and  UBually  come  on 
quite  suddenly.  The  convnlsiona  which  ensue  later  are 
associated  with  an  albuminous  condition  of  the  urine.  These 
cerebral  symptomfl  have  been  attributed  to  the  presence  of 
lead  in  the  tissues  of  the  brain,  and  it  has  been  pointed  out 
that  lead-saturated  cells  would  be  incapable  of  high  func- 
tion. On  the  other  band,  it  is  not  improbable  that  the 
convukions  ore  not  unconnected  with  the  changes  which 
^^  take  place  in  the  substance  of  the  kidney, 
^fe  (7)  Abortion. — Lead  is  a  prolific  cause  of  abortion,  and 
women  working  in  lead  frequently  suffer  in  this  way.  The 
father  may  cause  abortion  even  when  the  woman  is  not  a 

ilcad  worker.  The  wives  of  lead  workers  frequently  sufler 
when  they  wash  the  husband's  clothes. 
Lead  can  easily  be  detected  in  the  urine  of  suiFerers  from 
lead  poisoning. 
Post-mortem,  the  chief  morbid  changes  aro  met  with  in 
the  liver  and  kidneys.  The  paralytic  symptoms  are  partly 
due  to  neuritis,  which  is  most  marked  in  the  intra-mu&cular 
twigs,  is  less  marked  in  the  larger  nerve-tmnks,  and  is 
usually  absent  in  the  parts  near  tho  nerve  roots. 

Gout  is  due  to  an  accumulation  of  uric  acid  in  tho  blood, 
attd  lead  in  people  predisposed  to  this  disease  may  produce 
an  attack.    Lead  undoubtedly  diminishes^  tho  excretion  of 
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uric  acid,  and  the  case  is  recorded  of  a  gonty  subject  who, 
on  taking  a  few  doses  of  acetato  of  lead  and  opium  for 
a  cIiroDic  diarrhooa,  was  seized  with  au  acnte  attack  of 
joint  pain. 


Tbbatmsnt  of  LzilD  Poisoninq. 

(1)  Blue  pill.     Saline  draught. 

(2)  A  mixture  of  sulphate  of  magnesium,  snlphato 
iron,  dilute  sulphuric  acid,  spirits  of  chloroform  and  pepper- 
mint water,  three  times  a  day  for  four  days.  Tincture  of 
belladonna  may  be  added  if  there  is  much  colic, 

(3)  A  course  of  iodide  of  potassium  to  eliminate  the 
drug.  Should  iodide  of  potassium  depress  the  patient, 
iodide  of  sodium  may  be  substituted.  It  is  not  generally 
known  that  the  bromides  are  just  as  efficacious  as  the 
iodides  in  their  power  of  eliminating  lead  from  the 
system. 

(4)  Good  diet,  with  tonics,  cod  liver  oil,  extract  of  malt, 
chemical  food,  and  syrup  of  hypophosphites. 

(5)  Warm  baths^  Turkish  baths,  sham[HK>ing,  massage, 
(fi)  Electricity,  tho  Faradic  or  continuous  current  being 

employed. 

(7)  Hypodermic  injections  of  strychnine  in  doses  of  a 
twentieth  of  a  grain  twice  or  three  times  a  week. 

No  treatment  for  the  cure  of  lead  poisoning  is  likely  to 
prove  of  much  avail  unless  the  origin  of  the  mischief  can  be 
detected  and  the  introduction  of  the  drug  stopped. 

Prophylactic  measures  arc  of  the  utmost  importance,  and 
are  strictly  enforced  in  all  properly  conducted  establish- 
ments in  which  lead  is  used. 

The  workrooms  should  be  thoroughly  ventilated,  and 
eittraction  shafts  should  be  erected  to  carry  off  lead  dust 
or  vapour  containing  load. 
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Respirators  should  be  provitletl,  and  thoir  ase  insisted  od 
irben  necessary, 

Proper  lavatory  accommodation  sLould  bo  provide dj  so 
that  the  haiids  and  face  may  ho  washed  before  loaTiag  the 
factory. 

The  workpeople  should  change  their  outer  garments 
before  going  home. 

Meals  should  never  be  taken  in  the  workrooms,  and  no 
person  should  bo  allowed  to  begin  work  without  having 
partaken  of  a  substantial  meal. 

Warm  baths  should  be  ttiken  frequently,  and  accommoda- 
tion should  be  provided  for  the  purpose. 

A  medical  officer  should  be  retained,  and  he  should 
examine  every  worker  at  least  once  a  week. 

A  supply  of  treacle  beer  should  be  kept  in  some  easily 
available  spot,  and  the  workers  should  ho  encouraged  to 
take  it  freely.  It  may  be  made  according  to  the  following 
formula — 


Treacle 

15  lbs. 

Bruised  ginger  .. . 

..         ,,,       41b. 

Water 

12  galls. 

Yeast      

1  qt. 

Bicarbonate  of  soda 

H  oze. 

Sulphuric  acid  ... 

HOZB. 

Tincture  of  capsicum    . . . 

2  drs. 

I 

L 


Boil  the  ginger  in  two  gallons  of  water;  add  the  treacle, 
stirring  it  in  well,  and  then  the  remainder  of  the  water 
hot.  Put  it  in  a  barrel  with  the  yeast  and  the  capsicum. 
When  the  fermentation  is  nearly  comj>lete  add  the  sniphuriu 
acid  mixed  with  eight  times  its  bulk  of  water,  and  lastly 
the  soda  dissolved  in  a  quart  of  water.  Let  it  stand  for 
three  days,  when  it  is  ready  for  use. 

Acetate  of  lead  is  employed  to  check  hreniorrhagos  of 
all  kinds,  whether   the   bleeding  is  from  the  lungs,  the 
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stotnacb,  tlie  intestines,  or  oilier  parts.  It  is  oBnally  giTen 
in  a  mixture  in  five-grain  doses,  often  in  ooujunction  with 
acetic  acid  and  acetate  of  morphine. 


TAETAHATED  ANTIMONY. 

ThiB  is  the  gnhstance  known  as  tartar  emetic.  It  is  ca] 
*'  tartarated  "  antimony,  because  it  is  a  tartrate  of  antimony 
and  potassium.  Another  example  of  a  tart&rate  is  the  tar- 
tarated iron,  which  is  a  tartrate  of  iron  and  potassium. 
There  are  two  preparations  of  tartar  erat'tic : — 

1.  Yinnm  antimoniale,  or  antimonial  wine. 

2.  Unguentmn  antimonii  tartarati,  or  ointment  of  tar- 
tarated antimony.  The  strength  of  the  wine  is  two  grains 
to  the  ounce. 

The  ointmont,  when  rubbed  into  the  skin,  produces  a 
rash  which  is  at  first  papular,  then  Tcsicularf  and  finally 
pustular.  It  closely  resembles  the  rash  of  small-pt^x,  and 
often  leaves  scars.  This  ointment,  under  the  name  of  "  pox 
salve,"  was  at  one  time  largely  employed  as  a  connter- 
iiritant  in  cases  of  meningitis  and  mental  disturbance.  The 
effects  were  often  very  severe  when  applied  freely  to  the 
scalp.  Perforation  has  been  rescordod  of  both  lamellie  of 
the  parietal  bones  as  the  result  of  the  necrosis  induced  by 
the  application. 

When  tartar  emetic  is  given  in  small  doses,  it  produces 
some  diminution  in  the  force  of  the  pulse,  and  an  inoreass 
in  perspiration. 

When  the  dose  is  larger  the  symptoms  are  prolonged 
nausea  violent  retching  and  vomiting,  with  muscular  relaxa* 
tion  and  general  weakness.  Tho  saliva  is  increased  in 
quantity,  and  the  skin  is  covered  with  sweat. 

In  toxic  doses  all  the  symptoms  are  greatly  intensified. 
The    vomiting    is    violent,    repeated,  continuous,    and    is 


I 
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accompaDied  with  colicky  pain  in  tlie  stomacb.  The  voroftet! 
irifttter  consiets  first  of  mncns,  then  of  raiictis  and  bile,  and 
finally  of  mucua  and  bile  miied  with  blood.  Purging  is  a 
prominent  symptomj  the  stools  rosemhling  those  of  cholera. 
There  are  cramps  in  the  eitromities,  and  there  is  well- 
marked  exhanntion.  Thifi  is  followed  by  sytuptonis  of 
coUapgG,  the  pulse  being  thready  or  hardly  perceptible, 
the  countenance  is  livid,  pinched,  and  anxionK,  the  voice  is 
weak  or  suppressed,  the  temperature  falls,  and  the  gkin  in 
covered  with  cold  clammy  sweat.  Taken  internally  it  may 
produce  a  pustular  rash  on  the  skin  liko  the  eruption  of 
small-pox,  and  both  vesicles  and  jtuetuleK  have  boon  noticed 
on  the  raucous  membrane  of  tho  month,  throat,  and  cesoidiagns. 
These  si>ota  may  be  due  to  the  direct  contact  on  the  drug, 
but  it  is  worth  noting  that  the  favourite  site  of  the  oni[ition 
is  on  the  genitals  and  the  inner  snrfaces  of  the  thighs. 
Antimony,  even  in  large  doses,  unlike  ai^senic,  never  cftiises 
suppression  of  the  urine. 

Tartar  emetic  excites  vomiting  even  when  the  stomach 
has  been  excised  and  replaced  by  a  hi  ad  tier .  This  was 
thought  to  prove  that  it  acted  directly  on  the  vomiting 
centre  in  the  medulla,  but  it  is  not  conclusive,  as  it  may  be 
excreted  by  the  ceaophagus  or  intestinoB,  and  ant  reflexly 
through  them  on  the  centre.  It  is  probable  that  tho  action  is 
direct  on  tho  vomiting  centre,  but  the  evidence  is  incomplete. 

In  the  lower  animals,  tartar  emetic  produces  paralysis  of 
the  motor  and  sensory  nerves,  with  loss  of  reflex  action. 
Antimony,  like  arsenic,  destroys  the  functions  of  all  tho 
organs  of  the  body  in  the  order  of  their  vital  endowments. 
It  acts  not  only  on  the  sensory  and  motor  nerves,  but  on  thfl 
cord  and  even  on  the  muscles.  It  is  a  general  protoplasmic 
poison,  destroying  the  functions  of  all  the  nitrogenous 
tissues.  It  weakens  the  heart  in  this  way,  and  acts  as  a 
general  depressant.     It  acts  even  on  the  skin,  rendering  it 
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in  frogs  sofi  and  gdattnons  bo  thftt  it  oan  be  acnped  off 

rcadHy. 

It  is  eliminated  partly  by  the  kidneys,  partly  by  tbo 
bile,  and  partly  by  the  liver.  A  portion  ia  retained  in  tbo 
body.  It  increases  tbe  elimination  both  of  uroa  and  carbonic 
acid,  and  to  a  smaller  extent  of  uric  acid  and  pigments, 

Tho  a!itImonial  wine  is  a  fairly  good  diaphoretic,  and  may 
be  given  with  advantage  in  the  early  stages  of  phthisis,  when 
febrile  symptoms  are  well  marked.  The  following  mistore 
is  used  in  these  cases : — 


Garl>onate  of  ammonium 
Antimonial  wine 
Water 


2drB. 
24  mins. 
to  8  ozs. 


Twro  tablo-spoonfals  are  taken  every  four  hours  with  one 
talde-spoonfal  of — 


Citric  acid 
Water      . 


lOOgrft. 
to  4  oasB, 


In  small  doses  tartar  emetic  is  useful  in  the  dyspntea  of 
yonng  children  due  to  a  commeBcing  attack  of  bronohitia. 
A  grain  is  dissolved  in  half  a  pint  of  water,  and  of  this  a 
tea-spoonful  is  given  every  ten  minutes  for  the  first  hour, 

and  Bubseciucntly  hourly  until  relief  is  obtained. 


ARSENIOUS  ACID. 

The  substance  commonly  called  arsenic  in  arsonioua  acid 
or  white  arsenic. 

There  is  one  prejiaration,  lii|uor  arsenicolis  or  Fowler's 
solution,  a  mixed  solution  of  arsenitc  and  carbonate  of 
potassium  coloured  with  compound  tincture  of  lavender.  It 
is  a  ono  per  cent,  solution,  and  is  alkaline  in  reaction.  Tlie 
colour  is  duo  to  the  red  sandal  wood^ coutaine<l  in  compound 
tincture  of  lavender. 
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Tliero  is  one  prepftration  of  arseniato  of  sodiiira,  the  liquor 
sodii  arsGDiatis,  also  a  one  per  cent.  Bolutiou. 

A  poptdar  proparatitm  ih  Donovau^s  solution,  liquor 
areenii  et  hyclrargyri  iodidi,  a  comliination  of  mercury, 
areonic  and  iodine. 

Arsenic  is  fatal  to  many  of  the  lower  forms  of  animal  life, 
bnt  does  not  clieck  fermentation. 

It  produces  no  cliango  in  tbe  unbroken  skin,  bnt  wben 
applied  to  wounds  or  sores  excites  active  inflammation. 
In  frogs  it  has  a  peculiar  effect  on  the  skinj  producing 
degeneration  and  partial  solntion  of  the  pixttoplasm  of 
the  ceUs. 

Arsenic  m  ahsorljed  by  the  Btomacli,  though  jirobably 
not  in  tho  form  of  an  albuminate.  It  eicites  a  feeling 
of  warmth  at  th©  pit  of  the  stomach,  and  improves  tlio 
apiMitito. 

After  absorption  into  the  blood  arsenic  appears  to  modify 
tissue  change. 

Arsenic  in  frogs  paralyzes  first  sensation  and  rcfles  action, 
and  then  voluntary  power.  It  is  a  general  protoplasmic 
poison,  destroying  tho  functional  activity,  first  of  tho  central 
nervous  system,  next  of  the  sensory  aud  motor  nerves,  ami 
finally  of  tho  mnscles-  It  speedily  arrests  tho  action  of  tbe 
heart  by  aflTectiag  all  its  structures— gangliaj  nerves,  and 
muscle.  It  lowers  arterial  tension  io  mammalia,  partly  by 
its  action  on  tho  heart,  and  partly  through  its  iofltieuce  on 
the  voso-motor  nerves. 

Small  doses  of  arsenic  are  very  fatal  to  frogs,  a  thirty- 
thousandth  of  tho  weight  of  the  animal  producing  complete 
paralysis,  and  an  eighty-thousandth  proving  fatal  in  three 
doys. 

Tho  prolonged  use  of  ai^senic  has  in  pigs  and  fowls  tho 
eamo  cfifectas  phosphorus.  The  bones  l>ecorao  more  compact, 
and  tho  heart,  liver,  and  spk-cii  undergo  fatty  degcnoratiou. 
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In  man  tolerance  is  soon  establiBhed.  Iti  some  pariB  of 
Lower  Austria,  in  Styria,  and  especially  in  tho  hill  country 
towards  Hiingaryj  people  take  arsenic  as  a  condiment  or 
sweetmeat.  Tho  drug  is  known  by  the  name  of  ntdriy  and 
is  sold  to  the  people  by  itinerant  pedlars  and  herbalists.  The 
men  eat  it  to  imi>rove  the  wind  and  enable  them  to  climb 
the  mountains,  whilst  the  women  take  it  to  improYO  their 
looks  and  because  the  men  dOt  In  some  places  the  experi- 
ment ifi  performed  for  the  edification  of  visitors,  the  in- 
vestigator being  invited  to  bring  his  own  ars^^nio  and 
recover  it  from  the  nrine.  The  efiToct  on  the  men  is 
astonishing.  They  at  once  feel  invigorated,  and  easily 
ascend  monn tains  which  at  other  times  they  could  not 
surmount  without  much  difficulty  and  distress  of  breathing. 
Tlie  quantity  to  commence  with  varies  with  the  age  and 
physical  condition,  but  never  eiceetls  half  a  grain.  Tho 
dose  is  taken  on  altomato  days  before  breakfast,  and  the 
quantity  is  iiicreased  as  tolerance  is  established.  No  on- 
pleasant  symptoms  result  if  tho  established  rales  are 
oboerred.  If,  however,  the  custom  is  discontinued  con- 
siderable  inconvenience  is  experienced,  so  that  a  return  to 
the  practice  is  necessitated. 

It  is  well  known  that  arsenic  is  given  to  horses  to  improve 
tho  sleekness  and  condition  of  tlieir  coats,  Eitbor  a  pinch 
is  sprinkled  among  the  oats  or  a  piece  the  size  of  a  poa  is 
wrapped  in  linen  and  tied  to  the  bit.  When  once  a  horse 
gets  accustomed  to  arsenic  ho  suffers  if  he  is  deprived  of  it, 
becoming  low  spirited  and  incapable  of  exertion. 

Very  serious  eflecte  are  sometimes  produced  by  the  use  of 
arsenic  in  wall-papers  and  articles  of  domestic  use.  "  It  is 
an  unquestionable  fact  that  the  natural  health  is  suffering 
from  the  use  of  arsenic  and  other  poisons  in  the  manufacture 
of  domestic  fabrics  to  an  extent  not  yet  fully  appreciated  by 
the  public,  notwithstanding   that   from   time   to  time   tho 
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injurious  effects  bave  been  pointed  oufc  by  nnmerous  medical 
and  chemical  anthurities,  whose  attention  has  beon  given  to 
the  question  "  (Oarr,  "  Our  Domestic  Poisons").  Arsenic  ia 
not  only  used  in  the  manufactui-e  of  wall-papers,  but  ie  also 
found  in  candles,  carpets,  advertisement  cards,  playing  cards, 
ornaments  for  children's  toys,  indiarubber  balls,  dolls, 
japanned  goods,  Venetian  bHndfl,  floor-clotlij  bookbindings, 
Rrkificial  leaves  and  flowers,  violet  powder,  sweets,  hat 
linings,  and  gloves,  and  a  number  of  other  substances.  My 
colleague,  Dr.  Wilson  Hake,  has  found  arsenic  iu  largo 
quantities  in  the  green  paper  wrapper  of  a  well-known 
brand  of  cigarettes.  The  fact  of  a  wall*papor  being  marked 
"non-arsenical"  is  no  proof  that  it  is  free  from  arsenic. 
Carr  says : — "  A  paper  selected  by  the  writer  marked  *  uon- 
areenicar  was  found,  after  beiug  hung,  to  be  highly  arsenical, 
and  this  from  a  first-clasy  London  firm  of  the  highest 
respectability,"  Emerald  green,  which  is  a  compound  of 
arsenic  and  copper,  is  extensively  employed  in  the  manu- 
facture of  various  kinds  of  wall-papers.  Some  years  ago  a 
manufacturer  boasted  that  ho  never  used  leas  than  two  tons 
a  week.  Arsenic  Las  frequently  been  detected  in  the  dust  on 
books,  picture-frames,  and  the  furniture  of  rooms  so  papered, 
and  the  workmen  who  handle  these  papers  not  infrequently 
suffer  fifom  arsenical  poisoning.  It  is  not  only  the  green 
papers  which  are  dangerous,  for  arsenic  in  various  combi- 
natioDS  is  used  in  a  groat  variety  of  colours,  and  even  in 
French  white.  In  Germany  the  use  of  arsenic  in  the 
preparation  of  wall-i>apcr8  was  long  sinco  prohibited  under 
a  heavy  penalty.  In  England  arsenic  is  not  so  largely 
employed  for  the  purpose  as  formerly,  and  on©  or  two  of 
our  makers  have  established  a  world-wide  reputation  for 
wall-papers  which  will  bear  the  most  careful  scrutiny  with 
regard  to  their  freedom  from  this  deadly  drug. 

The  symptoms  of  chronic  arsenical  poisoniog  arc  fuintDcsS) 
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it  depression,  nausea  and  Tomiting,  purging,  a  eetiBC 
of  oonalnction  in  tho  ojsophagiis,  coryza,  congh,  wasting, 
and  hfcmoptysis.  Tliese  symptoms  arc  liere  tabulated 
aoeording  to  the  parts  affected,  and  the  frequency  uf  tlioir 
occurrence : — 

(1)  Stomach  awl  Botech. ^Di&rrhce&  and  dyaontory,  paiit^ 
in  abdomen,  nausea  and  Tomiting,  loss  of  appolite,  tlitr^t. 

(2)  The  Eyes. — Conjunctivitis  and  sore  lids. 

(3)  TJie  Nervous  System. — Depression  of  spirits,  restlcss- 
ness,  fcleeplessness,  nigbtmare,  and  lieadacbe, 

(4)  Tlii'  Tltroat^  No»*\  and  Ei'spiratonj  Orj/ari«.— Soreness 
of  tbroat,  ulceration  and  dryness,  broncbial  catarrh,  asthma. 

'mploms  resembling  ordinary  cold  in  the  head  with  mncb 
running  of  tears^  spitting  of  blood  accompanied  with 
progressive  loss  of  desb. 

It  should  be  rGmembered  that,  id  cases  of  chronic  or  slow 
arsenical  poisouiug,  the  symptoms  often  very  closely  resemble 
those  of  chronic  gastritis  or  tilceration  of  the  stomach. 

The  arsenic  may  be  introduced  into  the  lungs  as  a  fine 
dust  or  in  the  form  of  arsenuretted  hydrogen  gas. 

Chronic  arsenical  poisoning  is  often  mistaken  for  phthisis. 
A  rash  may  appear  on  the  skin,  which  may  assume  the  form 
of  eczema  or  urticaria,  and  the  hair  and  nails  sometimes 
fall  off. 

Arsenic  is  eliminated  from  tho  body  hy  tho  kidneys,  tho 
intostints,  and  perhaps  by  the  liver.  It  can  be  detected  in 
the  hones  long  after  all  traces  have  disappeared  from  tho 
viscera. 

The  celebrated  •*  aqna  tofana,"  used  by  Hioronyma  Spara, 
the  prcBidentoss  of  a  society  whose  diversion  it  was  to 
poison  their  own  and  other  wonion**?  husbands,  was  made 
by  rubbing  white  aiscuic  into  pork  mid  cvdlecliug  the  fluid 
which  drained  from  it  when  exposed  for  some  days  to  tho 
heat  <»f  the  sun.     It  wm  a  very  active  poison  which  deticd 
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detection  hj  chemical  investigatioiij  and  probably  consisted 
of  a  mixluro  of  arsenites  of  codavorino  putrescine  and  othcT 
nnkuown  ptomaines. 

Tlierapcnticftlly  arsenic  is  a  very  valuable  remedy.  In 
large  dosc8  it  is  given  witb  sncccsB  in  tbe  treatment  of 
asthma.  Arecnical  cignrettea  are  fimoked  with  advantage, 
not  only  to  relieve  the  dyepna'ft  of  asthma,  but  in  cases  of 
chronic  bronchitis.  Small  doses  of  arsenic  frequently 
repeated  afford  relief  in  cases  of  persistent  aneezing 
accompanied  by  a  profuse  discharge  of  watery  fluid  from 
the  eyes  and  nostrils.  These  small  doses  are  also  useful 
in  irritative  dyBpepsia,  when  the  tongue  is  furred  and  its 
papillrt!  arc  rod  and  prominent.  Araenio  is  espeoially 
nseful  in  that  form  of  dyspepsia  in  which ,  in  conse^ineuce 
of  the  exaggerated  peristaltic  action  of  the  stomach  and 
iutcstiQcs,  the  patient  has  an  evacuation  of  the  bowels 
immediately  on  taking  food.  Large  doses  of  arsenic  are 
UBeful  in  psoriasis  and  nearly  all  scaly  skin  diseases.  The 
addition  of  a  hiindrodth  of  a  grain  of  arscnious  acid  to  the 
galphate  of  iron  pill  increases  its  efficacy  in  the  treatment 
of  anffimia. 


BISMUTH. 


The  most  important  salts  of  bismuth  are  the  carbonate, 
sabnitrate,  and  the  citrate. 

There  is  no  jireparation  of  the  carbonatej  but  of  the 
snbnitratc  there  is  a  lozenge — trochiscna  bismuth.  Of  the 
citrate  there  is  one  preparation,  the  liquor  bismiithi  et 
ammonii  citratis,  the  therapeutical  value  of  which  is  open 
to  (question. 

Tho  carbonate  and  snbuitrate  when  applied  to  tbe  skin 
^^^act  as  BodativcB,  and  under  tlie  name  of  Spanish  white  or 
^kcarl    white   are  largely   used    as    cosmetics.     Tbe  only 
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objection  to  their  use  is  that  thoy  aro  apt  to  tnm  black 
wlien  brought  in  contact  with  sulphuretted-hydrogen  or  the 
fumes  of  gjvs. 

Tho  carbonate  and  subuitrato  are  both  insoluble,  and  are 
apt  to  cause  a  sensatioB  of  ronghuesa  in  the  month  and  to 
blacton  tho  tongue. 

Thoy  are  as  eedativcB  to  the  mucous  membrane  of  the 
stomach,  and  probably  act  mechanically  rather  than 
chemically.  PosBibly  a  small  quantity  may  be  rendered 
soluble  by  the  iicid  secretion  of  the  stomach.  The  greater 
part  of  the  salt  passes  into  the  intestines  unaltered,  and 
acts  as  a  ae dative  and  elight  astringent.  Any  constitutional 
effects  produced  are  probably  due  to  contamination  with 
arsenic.  The  dose  of  the  carbonate  usually  administered  is 
too  small,  and  in  cases  of  diarrha'a  a  drachm  or  more  may 
be  given  with  advantage. 

Some  people  on  taking  bismuth  suffer  from  what  is  called 
"  bismuth  breath.*'  This  is  not  observed  in  every  cose,  but 
in  a  certain  proportion  of  cases  an  odour  like  that  of  garlic 
is  produced.  What  this  is  due  to  is  not  very  clear.  It  has 
been  customary  to  attribute  it  to  tho  presence  of  arsenic, 
traces  of  which  are  found  in  most  spcxjimens  of  bismuth ; 
but  in  some  cases  in  which  it  has  been  very  pronounced  tho 
bismuth  has  been  examined  for  arsenic  and  none  has  been 
found.  It  is  probably  due  to  the  presence  of  a  minute 
trace  of  tellurium.  Tho  case  is  recorded  of  a  student  who 
took  a  dose  of  tellurium  experimentally,  and  whoso  breath 
became  so  offensive  that  he  had  to  sit  apart  from  his  fellow^ 
students  during  the  remainder  of  the  session. 

Bismirth  is  eliminated  with  the  feeoes,  and  stains  the 
motions  a  dark  slate  colour. 

Bismuth  is  of  much  value  in  gastric  ulcer  and  in  all 
painful  affectioDs  of  tho  stomaeh.  It  probably  acts 
mechanically.     It   sliuuld   always   be   given   on   an   empty 
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stomach,  and  is  usnallj  suspended  in  a  mixture  by  mucilage 
of  acacia  or  mucilage  of  tragacantb.  It  promjitly  relieves 
the  nausea  aud  yomitiug  due  to  irritation  of  the  stomaclu 
The  goncral  experience  is  thnt  the  carbonate  or  subnitrata 
is  much  more  useful  than  the  liquor. 


IRON. 


The  carbonate  is  official  under  the  name  fcrri  carbonas 
saccharata  or  saccharatod  carbonate  of  iron.  There  are 
two  official  preparations — the  mistura  ferri  composita  and 
the  pilula  ferri  carbonatis.  The  mixture  is  known  as 
Griffiths'  mixture,  after  Dr.  Moses  Griffiths  who  flourished 
in  the  last  century*  The  only  other  officiiU  mixture  con- 
taining iron  is  tbe  mistura  fern  aromatica  or  Heberden's 
ink.     The  pills  are  known  as  Griffiths'  pills. 

The  sulphate  exists  in  three  forms,  the  sulphate,  the 
dried  Bulphatc,  and  tho  granular  sulphate.  The  dried 
sulphate,  which  contains  no  water  of  crystallization,  is  useful 
for  making  pills.  Five  grains  of  the  dried  sulphate  are 
equivalent  to  nino  grains  of  tho  ordinary  sulphate.  Blaud's 
pills  arc  not  official,  but  are  largely  used  in  the  treatment 
of  aiuemia.  They  consist  of  equal  parts  of  the  sulphate 
and  carbonate  of  iron,  with  powdered  tragacantb.  A  double 
decomposition  takes  place,  curbonate  of  iron  and  «ulphato 
of  potash  being  formed.  The  therapeutic  action  of  sulphate 
of  potassium  in  this  dose  is  practically  nil.  Blaud'a  pills 
simply  afford  a  convenient  mode  in  which  to  administer 
£reshly-i>repared  carbonate  of  iron.  The  carbonate  is  a 
errous  salt  insoluble  in  water,  uniiTitating  aud  not  astringent, 
ho  prosonco  of  the  sugar  prevents  it  from  being  converted 
Into  ferric  oxide.  These  pills  are  presoribod  in  mild  cases 
of  amcmiw.      They   are   extensively    advertised,  but    their 


2+2 


PHARMACOLOGY  AND  THERAFEXJTICS. 


popularity  is  in  exoees  of  ihmr  merits  They  are  sold  m 
patent  proparation  in  some  cotmtries,  and  aro  often  inoorrectlj 
deacnibod  in  text-books  as  "  Bbuid's  pills."  Tkey  are  not 
nearly  so  nsefnl  as  a  pill  made  with  dried  sulphate  of  iron 
and  a  drop  or  two  of  simple  syrup.  This  last  formula  is 
not  popular  with  chenusts,  as  it  requires  some  skill  to  make 
the  pills.  They  are  easy  enough  to  make  when  you  know  how. 
An   excellent  combination   in  cases    of  antemia  is   the 


following : — 


Dried  sulphate  of  iron 
Arsenioua  acid 
Simple  syrup 


3  grs. 


I 


To  make  a  piU.  One  should  be  taken  three  times  a  day 
after  meals. 

It  is  essential  that  these  pills  should  be  made  uj)  with 
syrup  and  with  syrup  alone.  If  they  are  made  up  with 
extract  of  belladonua  or  extract  of  gentian^  the  sticky  mass 
adheres  to  one  portion  of  the  muooua  membrane  of  the 
stomach,  and  the  result  is  that  the  patient  suffers  intense 
pain  and  not  unfroquently  developcs  symptoms  of  ulceration 
of  the  stomach.  If  thoy  are  made  up  \^ath  simple  syrup  the 
mass  disintegrates  at  once,  and  is  distributed  throughout 
the  contents  of  the  stomach  in  a  form  in  which  it  can  l>0 
readily  nbaorbed. 

The  pcTchloride  of  iron  ie  met  with  as  the  Uquor  for 
porchloridi  or  strong   solution  of  pcrchlorido  of  iron, 
which  thero  aro  two  preparations,  the  tinctura  ferri 
chloridi    und    the    liquor    ferri  pereliloridi.      The    tinct 
and  tbc  liquor  are  of  the  same  strength,  but  the  latter 
commonly  employed  in  hospital  practice  from  motives  of 
economy. 

The   ammonio^itrate    is  a  scale  preparation,  and 
is  one  preparation  of  it,   the  vinum  ferri  citralis. 
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ftro  tlireo  scale  preparations  of  iron— tartaratcLl  irou,  citrate 
of  iron  and  nmmonift,  and  citrate  of  iron  and  q^uiuine.  Tboy 
cannot  well  lie  mifitakon  for  anything  else,  with  the  exception, 
perhaps,  of  snlpbate  of  l^erl)e^ia. 

Dialyzed  iron  occurs  in  the  form  of  the  solution,  liciuor 
ferri  dialysatus.  It  consists  of  a  highly  baeic  ferric 
oxychloride,  from  which  most  of  the  cwjidulous  matter  has 
been  removed  by  dialysis.  The  process  of  dialysis  wok 
discovered  by  Graham  in  1861.  It  consists  of  separating 
crystallizable  substances  from  those  which  do  not  crystallize 
by  pouring  a  mixture  of  both  on  a  porous  diaphragm,  the 
under  Burfaoe  of  which  is  in  contact  with  water.  TIio 
gubstonces  which  pass  through  the  septum  are  called 
"crystalloids/*  from  their  power  of  fonning  crystals, 
whilst  those  which  remain  upon  the  diaphragm  aro  called 
**  colloids,"  from  thoir  resemblance  to  gelatinej  and  because 
they  do  not  crystallize.  One  of  the  most  convenient 
dialyzing  agents  is  parchment  paper,  prepared  by  immersing 
unsized  paper  in  sulphnric  acid. 

Some  salts  of  iron  are  inorganic,  whilst  others  aro  organic. 
Of  the  inorganic  salts  some  are  ferrous,  whilst  others  are 
ferric.  The  inorganic  salts  are  more  astringent  than  tho 
organic,  whilst  the  ferric  salts  are  more  astringent  than 
the  fcrrouH.  Yarious  albuminates  of  iron  have  recently 
lieen  employed  with  much  success,  '^Fcrratin,"  an  ii-on 
derivative  of  acid  albumin  discovered  by  Bchmiedeberg  and 
Marfori  of  Strasshurg,  is  one  of  the  best. 

Iron  is  a  constant  and  necessary  constituent  of  the  body, 
ttnd  mAj  bo  regarded  as  a  food  rather  than  a  medicine.  It 
forms  an  important  constituent  of  tho  hajmoglobin  of  tho 
blood. 

None  of  the  proparatiouB  of  iron  applied  to  tho  skin 
produce  any  change,  bnt  the  astringent  preparations,  if 
applied  to  abraded  surfaces,  act  as  stimulants,  or  irritauts, 
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OQigiiktiiig  tbo  albamiD,  iind  consttingiDg  the  blood^Teas^ 
TIjey  Me  ustringents  and  styptics. 

The  soluble  salts  of  iron  have  a  metallic  taste,  and  act 
as  astriugentfl  to  the  mouth.  They  are  not  nised  as  topical 
appUcAtioBa  to  the  month,  aa  they  stain  the  teeth  and 
touguo  black  from  the  formation  of  a  Bolphide  with  the 
iolphunttod-bydrogeu  arising  from  decayed  teeth  and 
^I0|oiifiivu  bi-outh. 

The  astringent  preparations,  such  na  the  i>erchlond6,  act 
m  gliiiiQlants  and  irritants  to  the  mucous  membrane  of  the 
MMtb  whilst  tbo  noD-astriDgent  proparations  exert  little  or 
ncliau*  The  eolnble  salts  of  iron  combino  with  alhomin 
*  1^  gtouiftch,  forming  aolublo  ferrous  and  ferric  oom- 
^^  nn^  111  bn  mi  nates,  which,  although  insoluble  in  WAt6r« 
^^Jm  rtudily  iu  the  acid  gastric  joice.  The  insoluble 
_^^  4m  diiBolvod  to  a  vfiriablo  extent  by  acid  solutions, 

llie  iron  i»  absorbed  from  the  stomach,  but  much  of  fl 

U|o  the  intestines,  where  it  is  couvorted  into  an 

^phido. 

^^  i^flrptwn  iuto  the  blood,  iron  increases  the  number 

^_i  rftftuwclw  »^d  the  pcrcoDtago  of  htemuglubin  eon- 

^  ^^^   >         Yhifi  effect  is  much  more  marked  in  anojmia, 

^^^  ^   ^j^>tifln  of  the  red  corpuscles  is  deficient,  than 

^^**         l^tlU  ftco  ^^^  ^^y  ^^^  detected  in  the  blood 

in  the  tissues  is  increased,  together  with 

r^^inty  <J^  ^^^  various  organs. 

W>«eter)  is  bo  small  that  a  dog,  on  being 

tl  itoa  daily,  excretes  with    the   uHue 

^  ll«D  more  than  he  does  on  a  pure 


^-A  of  the  beneficial  action  of  iron 

^  1^  lis  in^ucuco  on  the  mnoons 

'^  "     ^   yi  explanation   which  accords 

^fporietieo  tbat  the  astringi 
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preparationfi  are  mncli  more  nfieftil  thoD  thosa  which  are 
blanrl  aod  imirritatmg. 

One  of  the  chief  therapeutical  uses  of  iron  is  as  a 
haamatiDic. 

When  injected  hjpodermically  iron  produces  in  frogs 
first  excitement  and  then  paralysis  of  the  central  nervous 
system.  In  mammals  it  causes  paralysis  both  of  sensation 
aud  motion.  The  blood  pressure  falls  from  paralysis  of  the 
▼MO-motor  nerTes,  principally  of  the  intestine.  Its  action 
in  this  respect  is  similar  to  that  of  arsenic,  antimony,  and 
some  other  drugs. 

Iron  is  eliminated  chiefly  by  the  foBoea,  which  it  stains 
black,  a  very  Bmall  quantity  sufTicing  for  this  purpose. 
Even  when  iron  is  injected  into  tho  circulation  it  is  elimi- 
nated by  the  intestines.  It  exerts  no  action  on  the  biliary 
or  pancreatic  secretions.  Some  of  the  iron  ia  eliminated  by 
the  kidneys,  and  can  bo  detected  in  the  urine  by  the  ustiftl 
reagentsj  especially  sulphide  of  anmionium,  a  proof,  apart 
from  the  therapeutical  action  of  the  drug,  that  some  of  it  is 
absorbed. 

The  therapeutical  uses  of  the  various  preparations  of  iron 
have  already  been  sufficiently  indicated.  There  are  many 
people  who  declare  that  they  '*  cannot  take  iron/'  and  it  is 
nudoubtodly  the  case  that  many  patients  on  takiug  prepara- 
tions of  iron  ia  unusually  large  doses,  or  for  a  prolonged 
period,  suffer  from  disturbance  of  digestion,  diminution  of 
appetite,  gastric  opprossiouj  and  even  vomiting.  In  raro 
eases  beemorrhage  from  the  mucous  membranes  has  been 
noted^  and  in  the  case  of  delicate  aninmic  women  the  enip* 
tion  of  a  crop  of  acne  spots  on  the  face,  breasts,  and  back 
is  not  uncommon.  Tho  blackening  of  tho  teeth  is  more 
likely  to  occur  when  they  are  carious,  the  sulphuretted 
hydrogen  precipitating  the  iron  in  the  form  of  the  sulphide 
from  the  solution   in    which    it    is    held   by   the   alkaline 
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Becretions  of  the  montk  Etoii  wIjcji  tbe  teetli  ure  perfectly 
souud  blaokening  maj  still  oqcuj  from  the  preeonco  of 
taunic  acid  in  Tarloua  articles  of  food,  mid  in  tea  and  other 
drinks,  the  precipitftto  in  thia  caeo  being  a  taniiat©  and  nol 
a  Btilphido  of  iron. 


PHAEMACOLOGY 


OF 


SYNTHETICAL   COMPOUNDS 


1l 


ALCOHOL. 


Thb  most  important  alcohols  are  :  — 

CHjO,     Melhylic  alcohol,  wood  spirit. 
C^HflO.   Ethylic  alcohol,  spirits  of  mnc, 
CjHpO.    Propylic  alcohol. 
C^Hj^O.  Amylic  alcohol,  fusel  oil  or  potakt  spirit. 

Rectified  Spirit  is  ethylic  alcohol  with  16  per  cent,  of 
water,  ii\  it  contains  84  per  coot,  of  alcohol*  Ifc  is  tho 
product  of  the  vinous  fermentation  of  sugar  contained  in 
wine,  malt  litioura,  etc.  These  when  diatillod  yiold  brandy, 
mm,  etc.,  and  when  redistilled  rectified  spirit.  By  tho 
distillation  of  a  fcrniented  liq^uor  a  mixture  of  alcohol  and 
water  containing  as  little  as  10  per  cent,  of  water  can  bo 
obtained,  but  this  mixture  cannot  be  separated  by  further 
tlistillation,  as  tho  two  li^juidw  go  over  together  in  these 
proportions  without  further  division. 

Proof  Spirit  contains  49*24  per  cent,  of  absolute  alcohol, 
BO  that  it  is  practically  half  spirit  and  half  water*  Every 
hidf  per  cent,  of  alcohol  over  tliis  corresponds  to  one  dcgreo 
over  proof.  The  strength  of  spirits  of  wine  woa  femicrly 
tested  by  moistening  gunpowder  with  it  and  setting  fire  to 
the  spirit.  If  tho  powder  went  oif  the  spirit  was  said  to 
be  "  over-proof,"  but  if  it  contained  too  much  water  to  do 
this  it  was  said  to  bo  "  under  proof." 

AbBolute  Alcohol,  or  ethylic  alcohol,  is  made  from 
rectified  spirit  by  redistilling  it  with  dry  potassic  carbonate, 
but  in  order  to  diy  it  completely  it  ougbt  finally  to  bo  mixed 
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ight  of  quick  lime  in  lamps, 


agaiQ  diijtilled. 


in  a  retort  with  its  own  w^ 

and  after  standing  for  some 

portions  collected  contaiti  the  moisture  of  the   apparatus 

and  should  be  rejected*     Alcohol  mixes  with  water  in  all 

proportions,  and  the  miituro  occupies  a  smaller  bulk  than 

the  alcohol  and  water  occupied  previous  to  mixing. 

Methylic  Alcohol  is  one  of  the  products  of  the  dry  distil- 
lation of  wood,  Tho  watery  liquid  is  separated  from  the 
tar  and  distilled,  and  after  being  puiifiod  is  redistilled. 

Methylated  Spirit  is  spirit  mixed  with  10  per  cent,  of 
wood  spirit. 

In  the  British  Pharmacopoeia  the  Spiritua  vini  gallici  or 
French  brandy  and  Vinam  Xericum  arc  olhcial.  In  the 
United  States  Pharmacopoeia  in  addition  to  brandy,  whisky 
(Spiritufl  frumenti),  white  wino  (Vinum  album,  10  to  12  per 
cent,  of  alcohol),  stronger  white  wine  (Vinum  album  fortius, 
20  to  25  per  cent,  of  alcohol),  red  wine  (Vinum  rubrnm), 
Cologne  water  (Spiritus  odoratus),  and  bay  rum  (Spiritus 
myrciro)  ore  official. 

Tho  mistura  spiritus  vini  gallici  of  the  British  Pharma* 
copoeia  contains  yolk  of  egg,  sugar,  cinnamon  water,  and 
brandy.  Although  not  often  prescribed  it  is  a  useful  pre- 
paration, taken  in  two-ounco  doses  at  ckwen  o'clock  in  the 
morning,  for  patients  suffering  from  advanced  phthisis.  Tho 
American  "  egg-nog,"  which  has  a  somewhat  similar  com- 
position, ia  made  ivith  one  egg,  one  table-spoonful  of  white 
giTgur,ouo  table-sjioonful  of  water,  one  tablo-spoonful  of  mUk, 
and  one  tablo-spoonfnl  of  Itraudy,  whisky  or  white  wine* 
Beat  the  white  of  tho  ogg  to  a  froth,  then  beat  in  the  sugar, 
next  the  yolk,  then  the  milk,  next  tho  wino  or  spirit,  and 
filially  the  water.  Why  in  tho  English  preparation  the 
white  of  egg  should  bo  rejected  is  not  obvious. 

WinuB  and  spirits  contain  in  addition  to  alcohol,  wator 
and  stilts  aud  various  volatile  etheiia  and  iiavouring  agents. 
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The  foUowtng  table  sliows  tlie  percentage  of  alcohol  con- 
tainod  in  the  common  Tarieties : — 


Rum    .,. 

Brandy 

Whislqr 

Gin      

Port     .,. 
Sherry 

Burgundy       .  , 
Claiet 

Hook 

Champagne 
Strong  ale 

Btont  

Porter 
Small  beer 
Teetotal  drinks 


60  to  70  per  cent. 
50  to  60        „ 
60  to  60         „ 
49  to  60        „ 
20        „ 
15  to  19 
13  to  14 
10  to  17 
8  to  10 
6  to  U 
6 
6 
4 
1 
6  to  14 


It  ifl  easy  enough  to  estimate  the  amount  of  absolute 
alcohol  contained  in  a  tli-aught  of  any  alcoholic  drink. 

For  example,  half  a  pint  of  beer  is  ten  ounces,  and  the 
alcoholic  strength  of  ordinary  beer  is  &vg  per  tent. ;  in  other 
words,  in  one  hundred  ouncea  of  beer  there  are  five  ounces 
of  absolute  alcohol. 


100  :  r. : :  10  :  x. 
100a?  ^  50 

X  =  0*5,  or  half  an  ounce 
of  akohoh 


L 

^^^■gaiu,  an  average  glass  of  sherry  contains  two  and  a  half 
^^^Bioes,  and  the  strength  of  sherry  Is  about  fifteen  per  cent. 
I       In  two  glasses  of  sherry  we  have^ 

H,  100  :  15  : :  5  ;  (T. 

^^^^^^H  x  =^  *75,  or  three-4^nartcrs  of  an 

^^^^^^  ounce. 

H      A  gla£ 


A  glass  of  gin  contains  two  and  a  half  ounces^  and  the 


^ 
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ftTerage  strength  of  gin  is  fifty  per  cent.,  8o  that  a  glofifi 
contaiiiB — 

100  :  60  : :  2-5  :  x, 

lOOar  =  150*0 

X  =  Vb^  or  an  ounoo  and  a  half 
of  absolnto  alcohol. 

A  pint  of  cbampagne  contains  about  fifteen  onnccs,  autl 
taking  its  alcoholic  stroll gth  at  ten  per  cent,  we  have — 

too  :  10  ::  15  :  ,«■. 
lOOx  =  150 

it:  =  1*5,  or  ftu  ounce  and  a  half 
of  abeoluto  alcohol,  or  the  equivalent  of  a  glass  of  gin. 

Liquenra  arc  generally  Bopposcd  to  be  innocuous,  but 
they  contain  a  largo  percentage  of  alcohol,  and  although  the 
tloBO  is  gmall  tlicy  are  saccharine,  and  the  combination  of 
alcohol  and  BUgar  is  especially  injurious.  The  most  popular 
liqueurs  are  Chartreuse  (green  and  yellow,  the  former  being 
much  stronger),  Cura^oa  (which  is  improved  by  diluting  it 
with  liqueur  hrundy)>  Maraschino,  Ktimmel,  and  Benedictine. 
They  are  usually  taken  in  small  quantities  at  the  conclusion 
of  dinner,  and  often  in  conjunction  with  coffee.  It  is  only 
minor  poets  who  can  afford  to  breakfast  off  devilled  prawns 
and  a  tumblerful  of  green  chartreuse.  Probably  the  least 
injurious  of  liqueurs  is  dry  gin,  which  although  strong  in 
alcohol  contains  pra^-tically  no  sugar. 

Alcohol  is  largely  used  iu  pharmacy,  especially  in  the 
preparation  of  tiuctures. 

llcctificd  spiiit  is  employed  whcir  the  active  portion  of 
the  drug  from  which  the  tincture  is  made  is  sparingly 
soluble  in  more  dilute  alcohol  j  for  example,  aconite,  arnica, 
asafeetida,  benzoin,  nux  vomica,  oto. 

Proof  spirit  is  used  wbou  the  active  ingredioutH  are  partly 
soluble  in  spirit  and  partly  soluble  in  water. 


I 
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Some  tinciiirGB  are  matle  with  aromatic  spirits  of  am- 
monia, wliicli  from  its  alkaline  reactiou  is  a  suitable  solvent 
for  resinous  matters.  We  ha?o  examples  in  the  ammoniatcd 
tincttires  of  guiacum,  valorian,  and  opium. 

Some  years  ago  the  to mpe ranee  party  thought  it  wi-ong  to 
use  tinctures  ma<^lc  with  alcohol,  and  ordered  glycerino  to  bo 
substituted  for  the  spirit*  Tb«  new  tinctures  wore  all  right, 
except  that  in  the  majority  of  cases  thoy  contained  none  of 
tho  activity  of  the  plant. 

The  physiological  action  of  alcohol  presents  many  points 
of  interest. 

When  alcohol  is  applied  to  the  skin  and  allowed  to 
evaporate  it  contracts  the  blood-vessels  locally  and  produces 
a  sensation  of  cold.  This  property  is  taken  advantage  of 
by  the  surgeon,  who  employs  evaporating  lotions  composed 
largely  of  spirit  as  an  application  to  inflamed  tissues,  A 
common  formula  for  an  evaporating  lotion  is  two  and  a  half 
ounces  of  rcctifiod  spirit  to  lialf  a  pint  of  water, 

When  alcohol  is  applied  to  the  skin  in  a  concoati*atod 
form  it  thiekuns  and  hardens  tbo  epitkrmit?.  It  is  a  well- 
known  custom  to  rub  the  buttocks  of  bed-ridden  patients 
with  branrly  or  eau-de-Cologne  to  prevent  tho  formation  of 
bedsores. 

Alcohol  coagulates  albuminous  solutions  by  withdrawing 
water.  When  alcohol  is  taken  into  the  mouth  it  forms  with 
the  secretions  a  thin  layer  of  coagulated  albumin.  It  also 
acts  as  an  astringent  to  the  mucous  membrane,  and  is  useful 
in  cheeking  hlecding  from  the  gums  and  in  promoting  tho 
healing  of  small  ulcers.  In  tho  stomach  it  excites  a  feeling 
of  warmth,  accompanied  by  increased  vascularity  and  m- 
creased  secretion.  This  aflbrda  an  explanation  of  the 
common  custom  of  taking  gin  and  bitters  before  meals,  or 
a  glass  of  sherry  at  tlie  comraoncement  of  dinner.  ^  Almost 
all  ^aitters"  are  made  of  gontiau.     The  gentian  improves 
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the  appetite^  and  the  alcohol,  by  increasing  the  secretion  of 
gftstrk'  juice,  provides  the  means  for  digesting  the  food. 
Alcoliol  also  assists  in  the  expulsion  of  flatus  from  the 
stomach,  an  action  which  is  familiar  to  us  in  the  relief 
aflforded  by  various  cordials  in  cases  of  colic  and  allied 
conditions.  When  the  alcohol  is  taken  habitually  in  excees 
it  gives  rise  to  chronic  gastric  catarrh,  so  that  the  patient 
suffers  from  nausea  and  vomiting  in  the  early  morning 
before  breakfast. 

In  the  intestines  alcohol  acts  as  an  astringent,  and  port 
wine  is  with  many  people  a  favourite  remedy  for  a  slight 
attack  of  diarrhcew-  When,  however,  alcohol  is  taken  too 
freely  it  stimuktes  the  secretions,  and  habitual  topers  are 
rarely  constipftted.  In  the  case  of  the  light  French  wines 
which  are  of  little  alcoholic  strength,  and  are  usually  con- 
sumed in  fairly  largo  (|uantitio8,  the  presence  of  various 
salts  in  solution  probably  accounts  for  the  laiwtive  action. 

Id  the  bloml  alcohol  forms  a  compound  with  htemoglobin, 
which  takes  up  and  gives  off  oxygen  less  readily  than 
hremoglobin  itself.  Alcohol  lessens  the  oxi^lizing  power  of 
the  blood  and  diminishes  waste.  It  is  diffused  uniformly 
throughout  the  body,  except  that  the  blood  usually  contains 
a  higher  percentage  than  the  organs. 

After  an  alcoholic  debauch  the  specific  gravity  of  the 
urine  is  sometimes  lower  than  that  of  water. 

Alcohol  is  in  great  part  split  up  into  carbonic  acid  and 
water,  but  a  small  portion  is  eliminated  unchanged  with 
the  urine  and  by  the  lungs.  The  pecuHnr  and  characteristic 
odour  of  the  breath  of  chronic  alcoholics  is  well  known. 

Alcohol  has  a  marked  effect  on  the  circulation.  It 
stimnlatos  the  heart's  action  and  dilates  tho  superficial 
blood-vessels.  The  veins  are  dilated,  and  the  blood  passes 
BO  quickly  through  tho  vessels  that  it  has  no  time  to  become 
venous.     This  effect  un  the  circulation  explains  the  ilnehing 
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of  the  face  whi(3h  follows  tlio  adrainistoring  of  alcobol,  and 
also  tbe  tb robbing  feeling  in  tbo  bead  and  to  a  less  extent 
Ball  over   tbe   body  whi^b   ia   so   often  experienced.     Tbe 
^  temperatnro  falls  because  a  larger  surface  of  blood  is  ex- 
posed to  tbe  snrronndmg  atmospbere. 

Alcohol  also  induces  sweating,  and  tbis  may  bave  some- 
thiDg  to  do  with  the  fall  of  the  temperature.  In  large  doses 
the  diminiisbed  tissue  ehaoge  is  an  important  factor.  Every 
one  knows  that  Arctic  travellers   and  others  exposes!  to 

■  intonso  cold  should  not  take  alcohol.  Tbe  effect  would  be 
to  dilate  the  superficial  blood-vessels  and  bring  down  the 
temperature  of  the  body.  If,  however,  a  person  who  has 
become  chilled  takes  a  glass  of  hot  brandy  and  water  as 
BooQ  as  he  gets  home,  it  proves  heneficial  by  dilating  the 
blood-vessels  in  an  atmoapbero  considerably  warmer  than 
that  to  which  he  has  been  exposed.  When  a  person  is 
BufFering  tomporarily  from  the  effects  of  an  over-dose  of 
alcohol,  asj  for  example,  a  visit  to  the  Bocks,  he  may  mato- 
rially  improve  his  condition  by  lying  for  a  couple  of  hours  in 
a  very  hot  bath*  The  common  explanation  is  that  ''  it  sweats 
tbo  drittk  out  of  him/'  but  probably  what  really  happens  is, 
tbat  the  superficial  blood-vcBsels  are  dilated  so  that  tbe 
alcohol  in  the  body  is  distributed  over  a  wider  area,  and 

■  is  applied  less  freely  to  the  central  nervous  system. 
The  affect  of  alcohol  on  the  nervous  system  is  very 
marked,  the  highest  centres  being  first  affected.  To  begin 
witb,  tbe  imagination  is  excited,  and  the  person  loses  his 
habitual  timidity  and  self  consciousness.  The  nervous  shy 
man  finds  himself  talkiug  freely  to  his  fair  neighbour  at 
dinner,  and  doing  bis  best  to  make  hiiUBelf  agreeable.  In 
ordinary  society,  when  ladies  arc  present,  the  effect  of 
alcohol  is  not  carried  beyond  this  stage.  At  a  large  public 
dinner,  however,  rathor  more  wine  is  taken,  and  tbe  diffident 
speaker  suddenly  finds  himself  on  his  legs  returning  thanks 
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with  great  iuency  for  the  gnests  of  the  evening.  He  may 
bo  making  a  f<jol  of  himBolf,  bttt  be  is  oblivious  of  the  fact. 
At  a  man's  dinner,  when  there  is  loss  restraint,  the  dose  of 
alcohol  is  often  carried  to  the  extent  of  impairing  the  jndg- 
mont.  He  tells  his  host  the  amount  of  his  income,  blabe 
about  Bomo  African  shares  which  are  worth  picking  up  and 
are  likely  to  go  t>etter,  and,  being  a  respectable  married  man, 
snggests  that  they  shonbl  go  to  the  Empire  or  take  a  6t^■»ll 
d4>wn  Piccadiny; 

Up  to  this  point  no  particular  harm  is  done,  and  all 
that  can  bo  said  of  tho  patient  is  that  ho  '*  has  been  dining," 
but  if  he  goes  a  little  further  his  emotions  are  excited,  and 
ho  invites  casual  acquaintances  to  come  and  stay  with  him 
for  a  week-  He  is  now  in  a  mandlin  condition,  and  is 
generally  said  to  be  "  a  littlo  bit  on."  After  this  the  down- 
ward conrsc  is  rapid.  His  motor  centres  get  affected,  and 
he  finds  some  difficulty  in  articulating,  especially  when  he 
endeavours  to  remark  that  it  is  a  tmly  rural  view.  Then 
the  cercbellnm  comes  into  play,  and  ho  experiences  tho 
delights  of  "seeing  double,"  accompanied  by  a  sensation 
tbflt  tho  pavement  might  have  been  made  wider  with  ad- 
vantage. A  policeman  puts  bira  into  a  cab,  but  he  is  unable 
to  give  bis  address,  and  probably  spends  tho  rest  of  tho 
night  in  tho  police-station.  If  not  looked  after  be  falls 
into  a  state  of  somnolence  and  insensibility,  the  respiratory 
centre  snCfers,  and  Le  becomes  comatose,  or  "  dead  drunk." 
Still  with  care  bo  is  safe,  but  if  left  exposed  to  the  cold 
night-air,  or  not  properly  looked  after,  the  hearths  action 
becomes  weakened  and  bo  dies. 

Alcohol  possesses  the  valuable  property  of  dulling  th© 
sensibility  of  the  vaso-motor  centre  to  reflex  impressions, 
so  that  there  is  an  almost  complcto  abfleuco  of  shock 
from  an  accident  or  injury  rcceivoff  whilst  in  this  con- 
dition.    It   is    ofteu    said    that    Providence    watches  over 
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drimken  men,  and  thia  ie  the  pbyBioIogical  explaBation 
of  it 

Alcohol  ifi  Boid  to  be  an  aphrodisiac.  It  increases  tlio 
,  but  dimmishes  the  facility  of  execution. 

Wbcn  alcohol  is  habitually  taken  in  excess  it  induces  a 
train  of  symptoms  to  which  wo  apply  the  term  '*  Alcoholism." 
This  condition  is  the  result  of  a  more  or  less  contiiiuouB 
HBO  of  alcohol,  and  differs  from  the  immediate  effects  of  a 
considerable  overdose,  to  which  we  apply  the  term  intoxica- 
tion or  dmnkenncss.  Alcoholism  is  met  with  in  several 
forms: — 

1.  Chronic  Alcoholism. 

2.  Acute  Alcoholism,  or  Bolirinm  Tremens. 

3.  Alcoholic  Mania. 

4.  Acute  Mehuicholirt. 

5.  Oinomania. 

Tho  causes  of  Alcoholism  are  :^ 

1.  Uerediiary  Prtidiaptmiion,  There  can  l)e  no  donl.»t 
tbat  a  tendency  to  alcoholism  is,  in  a  certain  sense,  here- 
ditary. It  is  not  the  disease  itself  which  is  handed  down 
from  generation  to  generation,  but  there  is  an  inhoritcti 
weakness  of  tho  nervona  system.  We  not  infre^piently 
find  that  of  tho  children  of  intemperate  people  some  are 
drunkards,  some  are  idiots,  some  aro  hysteiical,  whilst  others 
suffer  from  epilepsy,  persistent  neuralgia,  or  some  other 
form  of  nervous  distui'banee.  It  is  sometimes  dillicult  to 
distinguish  between  the  influence  of  example  and  tlio 
effect  of  hereditary  predisposition,  but  the  latter  fiictor  must 
always  be  taken  into  con  si  deration. 

2.  Occupation,  This  is  ono  of  tho  most  potont  prediBposing 
causes  in  the  production  of  alcoholism.  Wo  find  examples 
of  it  in  wine  mevclmtits,  potniou,  Itrowors'  draymen,  waiters, 
butlers,  and  gentlemen's  servants.  Tho  drayman  drinks 
more   beer  than  is   good  for  him,  because  he  is  allowed 
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80  many  gallons  a  day,  and  it  docs  not  cost  him  anjthiDg. 

The  butlor  takes  too  Diuch  because  he  has  the  key  of  the 
cellar,  and  thinks  it  bin  dnty  to  "sample"  the  bins.  The 
commercial  traveller  drinks  to  excess  because  if  ho  were 
to  decline  the  "  fi-iendly  glass  "  he  would  got  no  orders ; 
iWMlet  the  reporter,  and  hack  literary  man,  finds  that  mthoiit 
•whisky  the  press  would  be  kept  waiting,  and  he  wonld  break 
faith  with  his  paper  or  pnblishor,  There  are  some  oocn- 
pations  which  ahnost  compel  a  man  to  be  abstemions.  For 
example,  a  tight-rope  dancer,  or  an  acrobat  has  to  keep 
[pretty  steady,  or  an  accident  soon  puts  an  end  to  his  career. 
A  big  singer,  too,  has  to  be  careful  abont  what  he  eats  and 
drinks,  or  Iiis  voice  soon  goes  off".  Even  tho  billiard  player 
Bufters,  and  fails  to  score,  if  he  indnlges  too  freely. 

3.  Bad  VeniUation.  If  there  is  one  thing  more  than 
another  which  induces  a  craving  for  alcohol,  it  is  faulty 
ventilation.  Ill-vcntibitod  theatres,  dining-rooms,  ball- 
rooms, close  ofilccH,  and  workshops  are  directly  answer^ 
ablo  for  much  alcoholic  excess.  Every  one  knows  how 
much  whisky  people  take  at  a  smoking  concert,  where  the 
air  is  as  a  rule  especiany  vitiated,  and  what  terribly  ba«i 

!  heads  they  have  in  tlLO  moruiug. 

4,  Poverty  is  one  of  tho  most  jxt  wcrfnl  prcdispoaing  causes 
of  drink.  Poverty  moans  a  great  deal ;  it  means  abseneo  of 
sufficient  food,  food  of  poor  quality,  badly  cooked  and  ill- 
nerved;  it  means  dirty,  ill-ventilated  rooms,  old  clothes, 
al»onee  of  recreation  and  amusement,  and,  above  all,  per- 
|kotual  anxiety.  A  man  in  this  condition  will  often  drink 
whon  he  is  unable  to  eat, 

^.  MoHohm^  Bf>on  leads  to  a  craving  for  alcohol.  One 
dvwiry  day  follows  another,  and  tliere  is  nothing  to  look 
|MV««irtl  lik.  People  with  a  email  income,  "just  enough  to 
\)l^^  \iH,'*  art>  the  chief  victiraH.  Moro  pcoxdo  get  drunk  on 
HtHMfhijf  iUaii  my  oilier  day  in  the  week  from  the  absono9 
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of  omtisemeiit  and  occnpntion.  Some  people  bare  a  great 
liking  for  alcobol,  a  liking  wliieb  almost  amounts  to  a 
"  craving,*'  and  monotony  intensifies  it. 

6.  Hysteria   m   its    raanifoH    forms   readily  develops   a 
redispoaition   for   drink.     This   condition   is  common   in 

omen  wlao  lead  dnll  monotonons  lives,  and  who  have  no 
pation,  and  no  means  of  gratifying  their  desires. 

7.  Chronic  Ilhesse^^  especiaUy  of  the   painful  kind,  are 
n  associated  with  alcoholiBra.     It  is  common  enough  in 

women  who  enfler  from  neuralgia, 

8.  Venereal  Excesses  often  lead  to  a  craving  for  aleohoL 
This  is  very  marked  in  newly  married  men  of  delicate  con- 
stitution.    It  usnally  passes  off  in  a  few  months, 

0.  Bad  WineB.  One  of  the  most  important  factors  in  the 
production  of  chronic  alcoholism  is  the  custom  of  drinking 
wines  of  inferior  quality.  The  rich  man  who  can  command 
old  vintage  wines,  and  spirits  which  have  been  matured  by 
age,  can  consume  with  impunity  a  much  larger  qnautity  of 
alcohol  than  the  man  who  has  to  bo  content  with  eighteen- 
penoy  claret,  and  champagne  at  half  a  crown  a  pint.  When 
tbe  wine  is  good  a  healthy  man,  even  after  exceeding  con- 
siderably, should  experience  no  other  cfifect  than  that  of 
pore  stimulation.  When  the  wine  or  spirit  contains  fusel 
oil,  he  will  have  a  bad  headache  in  the  morning,  congestion 
of  the  cerebral  blood-vessels,  general  depression,  and  a 
decided  incapacity  for  mental  exertion, 

The  exciting  causes  of  alcoholism  hardly  come  into  play 
in  the  case  of  the  chronic  forms,  but  an  acute  attack  is  often 
induced  by  a  delmueh.  It  is  often  said  that  suddenly  cutting 
off  drink  in  those  accustomed  to  it,  will  induce  au  attack 
of  delirium  tremens,  but  there  is  no  evidence  that  this  is 
the  case.  It  is  true  that  sometimes  a  drayman  is  brought 
into  the  hoBpilal  Bufleriug  from  the  effects  of  an  accident, 
and  if  ho  is  given  nothing  to  drink  he  rapidly  becomes 
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acutely  delirlona ;  but  probahly  tliiB  is  Iranmatic  deliriiini^ 
and  not  true  delirium  tremotis.  It  is  saicl  that  the  onset 
of  an  altack  of  dolirium  tremens  is  often  determined 
by  a  Turkiah  bath,  and  that  bleeding  will  induce  the 
symptoina 

The  symptoms  of  alcoholism  ftiemost  conTeniently  stodied 
under  the  different  varioties  of  the  complaint. 

Chronic  Alcoholism  is  the  commonest  form,  and  the  one 
we  meet  with  daily  in  ordinary  society.  It  is  not  drunken^ 
nesB  or  intoxication  which  leads  to  this  condition,  but  the 
habit  of  conatantly  imbibing  alcoholic  liquors,  especially 
when  very  little  exercise  is  taken.  The  earliest  symptom 
ia  dyei>epHia  and  loss  of  appetite,  especially  for  bremkfast. 
This  is  speedily  followed  by  "morning  vomiting"  and 
retfhing,  often  excited  by  tho  act  of  cleaning  the  teeth. 
This  symptom  should  always  excite  suspicion,  and  the 
woman  who  complains  of  "morning  vomiting "  is  either 
alcoholic  or  she  in  pregnant,  or,  at  all  events,  suffers  trum 
H(»Tiio  uterine  disturbance.  In  the  case  of  a  man,  morning 
vomiting  practically  always  moans  alcohol.  The  vomited 
matter  usually  consists  of  a  clear  acid  fluid,  unmixed  with 
food.  It  is  nut  nncommon  to  find  that  l)Oth  husband  and 
wife  suffer  from  vomiting  in  tho  morning,  ho  from  tho 
effects  of  alcohol,  and  she  as  the  result  of  pregnancy.  The 
vomiting  takes  place  simultaneously,  the  one  exciting 
tho  other.  The  next  symptom  is  marked  by  tremor  of  the 
hands,  and  tho  patient  notices  that  he  is  very  "shaky"; 
tho  handwriting  in  tho  morning  is  tremulous,  and  the  words 
are  not  written  with  the  fncility  witli  which  they  are  formed 
.Uter  in  the  day.  After  a  time  tho  ti'omor  extends  to  tho 
and  there  is  a  little  want  of  co-ordinatioD«  bo  that  the 
patient  gets  into  tho  way  of  going  downstairs  carefully,  and 
is  cautions  in  stopping  off  the  curb  into  tho  roadway.  The 
iromof  at  this  stage    [g   not   very  marked,   and   is   easily 
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^rmtrollod  by  an  effort  of  tHe  will.  After  ft  time  the  p^detit 
gets  resilesB  at  Qigbt,  and  complains  of  noises  in  the  em 
and  floating  specs  before  the  eyes.  From  time  to  time  he 
experiences  attacks  of  giddiness,  which  arc  not  sufficiently 
serions  to  make  Hm  catch  hold  of  the  railings  in  the  street, 
but  ore  serious  enough  to  make  him  feel  for  the  moment 
Torj  nncomfortablc.  The  patient  snfTers  from  nenritis,  or 
possibly  from  some  joint  affection,  or  some  irregular  form  of 
paralysis.  Then  a  certain  change  takes  place  in  the  mental 
condition,  which  usually  assumes  the  form  of  indecision. 
The  patient,  for  example,  stands  for  a  long  time  on  the  curb 
hesitating  to  cross  the  street,  or  he  calls  a  cab,  and  thou, 
when  the  man  draws  up,  shakes  his  head  aa  if  he  did  not 
want  him.  Another  form  of  mental  change  is  the  curious 
tendency  exhibited  by  alcoholics  to  tell  lies.  It  is  not  that 
they  wish  to  deceive  people,  but  out  of  a  substratum  of 
truth  they  elaborate  a  story  which  fails  to  bear  investiga- 
tion. The  patient's  personal  appearance,  little  by  little, 
undergoes  a  change.  lie  may  get  fat — and  this  is  commoDly 
the  case  with  beer  drinkers^or  he  may  get  thin,  but  in  any 
case  the  face  gets  bloated,  the  eyes  lose  their  brightness,  the 
tonjuncti?n;?  become  congested,  and  there  is  a  generally 
unhealthy  appearance  which  is  characteristic  enough  to  the 
practised  observer.  The  muscles  get  flabby,  there  is  a  dis- 
inclination for  physical  exertion,  and  the  patient  sweats 
profusely  on  the  slightest  provocation.  After  a  time  he 
suffers  from  piles,  or  may  have  to  seek  relief  for  diarrhoeo. 
The  disinclination  for  fuod  becojnes  pronouncctl,  and  soon 
morning  vomiting  and  persistent  retching  are  added  to 
the  list  of  troubles.  TIio  soles  of  the  feet  get  tender,  and 
it  is  not  uncommon  for  old  drunkards  to  go  about  in  their 
slippers  the  greater  part  of  the  morning.  Finally  the 
patient  getscirrhoBis  of  the  liver,  and,  much  against  hia  will, 
has  to  seek  the  04!  vice  of  a  doctor. 


M 


PHAEIEACOLOQY  AKO  THEKAPEUTICS. 


Delirium  Tremens. — This  condition  is  so  well  known 
tlmt  it  hardly  requires  a  detailed  description.  The  symp- 
toms usnally  come  on  suddenly.  The  patient  is  confused  in 
hU  head,  and  exhibits  ereiy  indication  of  alarm.  His  tongue 
is  dirty,  and  the  secretions  from  the  ekin,  stomach,  and 
intestines  are  ofiTensiye.  There  is  completo  loss  of  appetite, 
and  no  solid  food  is  retained.  The  patient  is  unable  to  sleep, 
and  Buflfers  from  delusions  and  illnsions  of  all  kinds.  He 
is  constantly  talking,  addressing  either  those  about  him,  or 
other  people  whom  he  imagines  to  be  present.  He  talks 
about  his  bneiness,  ox  rambles  incoherently  from  one  subject 
to  another.  He  may  be  recalled  to  his  senses  for  a  moment, 
but  Boon  relapses  into  his  previous  condition  of  incoherence. 
He  has  distinct  illusions,  and  sees  all  kinds  of  animals, 
such  as  cats,  dogs,  rats,  mice,  and  black-beetles,  crawling 
oyer  the  paper  of  the  room,  or  running  over  his  bedclothes. 
He  GiideaYOurs  to  get  out  of  bed,  and  protests  loudly  when 
restrained.  He  may  be  under  the  impression  that  he  is 
illegally  detained,  and  in  his  paroxysm  of  alarm  may  strike 
his  attendants.  The  face  Is  flushed,  the  skio  is  moist,  the 
urine  is  scanty  and  of  high  specific  gravity,  and  the 
temi)orature  is  102°  F,  or  more. 

This  condition  lasts  for  a  day  or  two,  and  then,  under 
appropriate  treatment,  passes  away.  After  a  month  or  so, 
unless  there  is  a  oomploto  change  in  the  modo  of  life,  there 
is  another  attack.  The  fresh  paroxysm  may  not  be  due 
to  any  particular  excess,  but  may  result  from  businees, 
worry,  or  au^ioty,  or  possibly  oyen  from  some  little  episode 
which  causes  excitement  or  loss  of  temper.  iSometimes  thoee 
people  get  epiloptoid  coiivulsions  and  die  suddenly. 

Alcoholic  MaEia. — Sometimes  patients  jmss  out  of  an 
AOQte  attack  of  delirium  tremens  iuto  this  condition,  but 
thoy  may  suffer  from  this  form  directly  and  without  any 
previous  attack  of  dt^lirium  tromons^  and  oven  without  any 
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pre?ioa&  gastrio  diet  or  ban  ce.  It  h  espociallj  Kkoly  to 
occur  in  people  with  some  horeditary  predispositluQ  to 
iosaiiity.  The  patient  is  apt  to  become  homicidal,  aud  tho 
prognosis  is  bad. 

Acute  Melancholia, — Occasionally  alcoholism  asenmes 
tills  form.  The  patient  ceaaeB  to  take  an  iotorest  in 
anything.  He  snSere  from  delusions,  such  as,  for  example, 
that  he  has  lost  all  his  money,  that  he  is  going  to  tho 
workhouse,  that  he  has  committed  somo  nnnafcural  offence, 
or  that  his  wife  is  nnfaithful.  Theso  people  do  not  differ 
from  ordinary  melancholiac8»  There  is  often  a  tendency  to 
Buicide,  and  the  prognosis  is  distinctly  bad. 

Oinomania.^This  is  one  of  the  most  painful  forms  of 
alcoholism,  and  is  apt  to  occur  in  men  of  couBiderable 
natural  ability.  For  example,  a  man  is  the  recognized 
leader  of  his  party  iu  the  House  of  Commons.  He  is  a 
good  business  man  and  a  fluent  speaker.  To  the  ordinary 
observer  ho  is  a  total  abstainer.  For  weeks  together  he 
abstains  from  alcohol  entirely,  and  then,  without  a  mouieot's 
warning,  comes  a  sudden  outburst.  It  matters  to  him 
nothing  what  he  has  to  do  or  what  bis  engagements  are. 
He  suddenly  goes  oflf  to  Whitechapel,  spends  every  penny 
h©  has  in  his  pocket,  pawns  hia  watch  and  rings,  or  gives 
them  away  to  his  compamons,  and  is  rescued  after  maay 
days  iu  a  state  of  nudity  and  hopeless  intoxication.  Ho  is 
brought  home,  spends  twenty-four  hours  in  bed,  and  quietly 
resumes  hia  work  without  expTaaatioa,  aud  apparently  in  a 
condition  of  complete  oblivion  as  to  all  that  has  happened. 

In  the  treatment  of  chronic  alcoholism  it  is  doubtful  if 
drugs  do  much  good.  Some  benefit  may  bo  derived  from 
such  drugs  as  tincture  of  perchloride  of  iron,  or  from  acids 
aud  nux  vomica,  or  from  certain  combinations,  such  as  tho 
syrnp  of  the  hypophosphites;  but  much  more  reliaace 
shouM  l>e  placed  cm  couRtaut  occupfttioD,  a  fair  amount  of 
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good  cnolmig,  and,  aboTO  all,  an  object  in  life, 
sueii  as  a  judicious  and  sjmpaihetic  woman.  Men  are 
mncli  more  amenable  to  treatment  than  members  of  the 
oilier  aex. 

Althon^  the  injurioiiB  effects  of  alcobol  on  the  different 
organs  of  the  bodj  are  nsnallj  aecribed  to  the  preeenoe  of 
amjlio  alcohol  or  fosel  oil,  it  is  onlj  fair  to  point  ont  that 
people  who  habitnaUj  get  drank  on  *'  faints  *'  do  not  appear 
to  experience  any  very  injurious  conseqnenoes.  It  may  bo  as 
well,  perhaps,  to  explain  that  the  liqnor  known  by  this  name 
is  the  final  portion  of  the  distillate  obtained  on  rootifying 
crude  spirits  of  wine  from  fermentated  potatoes  and  other 
lands  of  starch.  It  has  the  odour  of  bad  spirits,  and  is  rich 
in  aloohols  which  are  less  volatile  than  ordinary  alcohol 
and  ether*  It  oonsistB  of  fusel  oil,  that  is,  amylic  alcohol, 
mixed  with  large  quantities  of  the  socondaty  and  primary 
propyl  alcohols  and  tho  higher  homologuos  of  tho  aloohols 
and  others.  It  is  of  such  little  value  that  at  many  distillorieB 
it  can  bo  obtained  in  large  quantities  for  nothing.  The 
intoxicating  effect  is  followed  by  a  period  of  intense 
depression.  It  would  naturally  bo  assumed  that  this  coarse 
and  immature  spirit  would  act  very  prejudicially  on  tho 
liver  and  other  organs,  and  yet  Br,  James  Swain,  of  Bristol, 
records  the  caso  of  a  man,  aged  57,  who  had  been  in  tho 
habit  of  getting  drunk  on  it  all  tho  days  of  his  life,  and 
who,  strange  to  say,  at  tho  autopsy  exhibited  nowhere  any 
greater  degeneration  of  organ  or  tissue  than  might  have 
been  expected  in  the  case  of  any  hard  working  man  of  his 
ago.  His  liver  weighed  sixty  ounces,  and  preflented  no  sign 
of  cirrhosis.  There  was  nothing  charocteristic  olwcrvod  at 
the  post>mortem  examination,  excopt  that  tho  body  and  all 
the  organs  exhaled  a  powci-ful  odour  rosembling  that  of 
nitrite  of  amyl,  but  somewhat  sweeter,  A  consideration  of 
this  OMU  must  make  us  hesitate  to  ascribe  all  tho  dangon 
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of  habitual  alcoholic  excess  to  the  presence  of  a  trace  of 
fusel  oil.  In  fact  some  people  might  go  bo  far  as  to  say 
that,  apart  from  its  disagreeable  odour,  amjlic  alcohol  was, 
after  all,  the  safest  of  intoxicants. 
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This  is  a  name — originallj  propoacd  by  Dr.  Oliver  Wendell 
Holmes— given  to  a  soriea  of  agents  employed  for  the 
prevention  of  paiuj  and  applied  especially  to  those  used  ia 
surgical  practice.     Aniesthetics  arc  divided  into  — 

1.  Clenoral  Antcsthoiics. 
II,  Local  Anaesthetics. 

The  chief  general  anrosthotics  are  :■ — 
I-  Chloroform^ 

2.  Ether. 

3.  Nitrous  oride, 

4.  Efchidene. 

5.  "A.C.E."mixtnro. 

The  local  amesthetics  are  :  — 

1.  Ether. 

2,  Bromide  of  ethyl. 

3,  Ice, 

4.  Cociiine. 

Carbolic  acid  applied  to  the  skin  will  produce  temporary 
local  amesthesia,  and  so  will  mauy  of  the  essential  oils. 
Menthol,  thymol,  oil  of  peppermint,  and  oQ  of  cloves  are 
useful  applications  in  the  treatment  of  neuralgia.  Acouitine 
is  used  in  the  treatment  of  many  painful  affections,  but  not 
for  the  performance  of  surgical  operations. 

The  history  of  the  discoYory  of  aurasthetics  is  a  curious 
ono. 
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In  1798  Mr.  Humphry  Davy,  then  22  years  of  age, 
published  his  *' Beeeaiches,  Chemical  and  Philosophioal, 
chittflj  ooneeming  Nitrons  Oxide,**  in  which  he  says,  "  As 
nitzooa  oxide  in  its  extensire  operation  appears  capable  of 
destroying  physical  pain,  it  may  probably  be  used  with 
advantage  daring  sargical  operations.** 

No  notice  was  taken  of  this,  but  for  many  years  sub- 
aeqnently  the  inhalation  of  nitrons  oxide  was  a  iaTOurite 
experiment  with  itinerant  lectnreis  on  chemistry. 

In  1844  Mr.  Colton  delivered  a  popular  lecture  on 
*'  Laughing  Gas  *'  at  Hartford,  Connecticut.  In  tbe  audience 
was  Mr.  Horace  Wells,  an  enterprising  dentist  of  that  dty. 
He  noticed  that  people  under  the  influence  of  the  gas  did 
not  hurt  tberaaelves  wben  they  fell.  The  following  morning 
ho  bad  one  of  his  own  teeth  extracted  under  gas  administered 
by  Mr.  Colton.  During  tbe  following  three  weeks  Wells 
extracted  teeth  from  Mteen  people  under  tbe  influence  of 
gas.  Wells  went  to  Boston  to  demonstrate  his  method  at 
the  Medical  College.  The  gas  was  administered  for  the 
extraction  of  a  tooth,  but  the  patient  cried  out,  and  Wells 
was  denounced  as  an  impostor  aud  a  fraud. 

For  many  years  ether  was  used  for  the  relief  of 
spasmodic  asthma  and  the  dyspncoa  of  phthisis  and  other 
diseases  of  the  chest.  In  the  '*  Journal  of  Science  and 
Arts,"  published  at  the  Koyal  Institution,  the  following 
appeared  in  1818,  and  has  since  been  attributed  to 
Faraday  i — **  "When  the  vapour  of  ether  mixed  with  common 
air  is  inhaled  it  proiluccs  eflectn  very  similar  to  those 
oooasioncd  by  nitrous  oxide.*'     No  notice  was  taken  of  this. 

Some  years  later  we  liud  that  ether  was  commonly  used 
in  what  were  called  "Ether  frolics."  In  184'J  a  certain 
Dr,  Long,  of  South  Carolina,  bet-oming  m-qiiuinted  with  the 
effects  prodiR-ed  by  ether,  induced  a  Mr.  Vcnablo  to  inhale 
the  ga»  whilst  he  removed  a  tumour  from  his  neck.     The 


I 


PHARMACOLOGY  AND  THERAPEUTICS, 


267 


I 


only  record  he  made  of  tho  operation  was  in  Lis  ledger,  and 
the  entry  is  to  this  effect : — 

"James  Venable,  1842  ;  ether  and  excising  tumour,  ?2.** 

Ho  opoTftted  on  three  other  people  between  1842  and 
1845,  but  refrained  from  publishing  liis  diecovery. 

Wells,  during  his  unlocky  visit  to  Boston  in  1844,  had 
talked  over  the  matter  with  Dr.  Morton,  a  rough,  energetic 
dentist,  and  with  Dr.  Charles  Jackson,  a  t^uiet,  scientific 
dentist.  In  184G  Morton  tried  ether  on  himself,  and 
renmined  insensible  for  eight  minutes.  Instiintly,  as  he 
iellfi  us,  he  looked  for  an  opportunity  of  giving  it  to  a 
patient,  and  a  stout,  healthy  man  coming  in  just  at  the 
critical  moment,  he  induced  him  to  inhale^  rendered  him 
quite  insensible,  and  drew  one  of  his  teeth  mthont  causing 
the  slightest  pain.  A  month  later  Morton  gave  ether  to 
a  patient  in  a  hospital,  and  a  tumour  waa  removed  with 
complete  suceess. 

Some  years  later  ^impt^on,  of  Edinburgh,  suggested  tho 
employment  of  anaesthetics  in  childbirth,  and  substituted 
chloroform  for  ether. 

Tho  subscfinent  history  of  tho  men  who  introduced 
antesthetics  is  instructive^ — and  encouraging. 

Wells,  after  his  failure  at  Boston,  went  home  dishoartoned, 
and  was  long  ill  and  unable  to  practise  his  profession.  He 
gave  up  dentistry  and  went  in  for  picture  dealing.  He 
tried  to  get  some  reward  for  the  priority  of  discovery,  but 
wan  constantly  disappointed,  and  finally  committed  suidde. 
Twenty  years  after  his  statue  was  set  up  at  Hartford,  and 
five  years  later,  his  widow  being  destitute,  a  sabscription 
was  raised  on  her  behalf. 

Long  lived  quietly  aad  little  known  till  1878,  when  he 
died,     ffe  received  no  reward  or  honour  of  anij  kind. 

Morton,  after  taking  out  hia  patent,  had  many  lawsuits 


rmAMMACXAOGT  ASD  TflERAFEUTICS^ 


V  aoine  gtmnk  or 


w^m  aqvllj  ■■'hm  Tiwifiil  in  his  ^ndeaTonis  to 
ad  iaaDj-  cwM  (••  ilofi  rii  a  hnaiic 


eroded  to  hiio 
iaWMtnsnaliirAtibdf. 
Ssob  IS  tibe  histofj  cf  tibe  disoofufy  of  amostboiics. 


L  CHLOBOFOBM. 

Chlato£ann,  the  fbrmalA  for  which  is  CHCl,,  is  made 
by  the  action  of  dalorino  on  akolioL 

It  is  a  liquid ;  cdonrleBS,  hsTiog  a  smoU  which  is  agree- 
able, fruity,  and  ethereal;  a  taste  which  is  pungent  and 
sweet;  a  specific  graTity  of  from  14S  lo  l*40Cs  and  a 
boiling-point  of  140^  F,  It  is  neutral  in  reaction,  slightly 
soluble  in  water,  and  mixes  with  alcohol  and  ether  in  all 
proportion& 

It  disBolres  Indiambber,  gutta-percha,  many  reeuts,  &t8, 
and  alkaloids,  and  is  decomposed  by  potash  and  soda. 

It  should  not  be  made  from  methylated  spirit,  and  wbcn 
poured  on  blotting-paper  should  leave  no  unpleasant  smell. 

It  was  first  used  as  an  antesthetic  in  1847,  by  Br. 
Simpson,  al'terwards  Sir  James  Y.  Simpson. 

Chloroform,  when  applied  to  the  skin,  evaporates  rapidly, 
and  ItMivcs  a  fcoling  of  cold.  When  the  evaporation  is 
prevented  it  passes  through  the  epidermis,  and  produces  a 
burning  sensation,  tho  skiu  is  reddened,  and  if  the  applies- 
tion  ia  prolonged  there  may  bo  Tesicatiou.  The  counter- 
irritation  produced  by  chloroform  is  utilized  in  many 
painful    tttfoctions.      The     chloroform    poultice,    made    by 
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sprinkling  chloroform  on  a  pad  of  liot,  will  chock  the  pain 
of  lumbago,  and  is  useful  if  applied  to  the  ahdomoB  in 
cases  of  colic.  Th©  patient  is  told  to  keep  it  ou  as  long  as 
lie  can  bear  the  emarting,  and  then  to  shift  its  poBition. 

In  the  month  chloroform  stiraulatos  tho  ra neons  mem- 
brane and  increases  tho  flow  of  saliva.  When  swallowed 
n  ^mall  qnuQtitios  it  increases  and  co-ordinates  the  move- 
ment of  tho  stomach  and  intestineSj  expelling  flatns  and 
relieving  tlio  pain  of  colic.  In  attacks  of  voruiting  or 
indigestion  with  flatulence,  a  common  remedy  is  three  drops 
of  chloroform  in  a  wine-glass  of  water.  la  largo  doses  it 
produces  gastro- enteritis,  and  ultimately,  as  it  becomes 
absorbed,  gives  riso  to  much  tho  same  symptoms  as  if  it 
were  inhaled.  It  is  often  swallowed  by  lunatics  for  suicidal 
purposes.  When  a  largo  quantity  has  been  taken,  the 
chaFacteristie  smell  of  tho  drug  is  noticed  in  tho  breath. 
Tho  patient  usually  presents  an  anxious  appearance,  and 
complains  of  a  burning  pain  in  the  throat,  stomach,  and 
bowels.  There  is  coldaess  of  tho  extremities,  with  staggering 
gait.  There  may  be  vomiting,  but  the  patient  soon  becomes 
inaensiblo,  and  passes  into  a  condition  of  coma  with  complete 
aniesthesia,  dilated  pupils  and  stertorous  breathing.  From 
one  to  two  ounces  usually  prove  fatal. 

Chloroform,  whether  absorbed  from  the  stomach  or  the 
longs,  has  a  marked  influence  on  tho  nervous  system.  It 
paralyzes  tho  nervous  centres  in  much  the  same  order  that 
alcohol  does;  but  with  this  diflerencOj  that  in  tho  case  of 
chloroform,  there  is  not  that  preliminary  stage  of  excite- 
ment which  is  such  a  prominent  feature  in  the  case  of 
alcohol.  One  of  the  first  effects  of  chloroform  is  to  abolish 
flonsation  and  voluntary  motion.  1£  it  wonld  do  no  more 
than  that  it  would  bo  a  boon,  although  the  work  of  the 
surgeon  would  be  frequently  interrupted,  and  often  marred 
by  involuntary  struggles  on  tho  part  of  the  [»atieiit.     Bui 
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fortunately,  tLe  spiDal  cor4  ir  also  subdued,  and  tbe  reflex 
functions  of  tho  corebro-spinal  axis  arc  abolisbod  bo  for  aa 
concerns  tbe  voluntary  muscles,  which  are  rendered  passive. 
The  centres  concerned  in  reBpiralion  remain  aetivc,  and  the 
same  is  tbe  case  with  tbe  sympathetic  ganglia  of  the  beart. 

Chloroform  derives  its  ntility  as  an  anrostbetic  from  the 
fjirt  tbftt  tbe  respiratory  centre  is  tbe  last  of  all  the  parts  of 
the  central  nervoiie  system  to  be  deprived  of  activity. 

Tins  view  of  the  physiologicjil  action  of  chloroform 
would  not  receive  universal  acceptance.  For  many  yearB 
there  has  been  a  great  discnssion  as  to  whether  it  is  iho 
heart  or  the  respiration  which  first  goes  wrong  in  cases  of 
death  from  the^ufio  of  chloroform  as  an  anfipsthctic.  Tho 
Edinburgh  rnlo  is  practically,  '^  Watnh  tbe  respiration ;  the 
heart  will  take  care  of  itself.'*  The  scientific  commission 
appointed  by  the  Nizam  of  Hyderabad  to  investigate  the 
question  adopted  this  view,  hut  tbe  subsequent  researches 
of  ^lac William,  Gaskoll,  and  others,  show  that  the  verdict 
of  tbe  commission  cannot  be  taken  as  concluaivc.  There 
is  very  little  donbt  that  chloroform  may  paralyze  tbe  heart 
without  first  affecting  tbe  respiration,  and,  moreover,  that 
tho  paralysis  of  the  vaso-motor  centre,  and  tbe  consequent 
withdrawal  of  blood  from  tbe  heart  and  brain  to  tbe  dilated 
splanchnic  area,  may  be  an  important  factor  in  bringing 
about  a  fatal  result.  Stewart  suggests  that,  in  addition  to 
tho  "  Edinburgh  Law,"  a  second  should  be  added,  to  this 
effect; — '* Watch  the  breathing;  watch  tho  pulse.  If  tho 
heart  threatens  to  fail  for  want  of  blood,  fill  it  by  mising 
the  legs  and  comj^ressing  the  abdomen/^ 

Chloroform  undoubtedly  exorls  a  powerfully  depressing 
action  on  tho  heart.  When  injected  into  the  jugular  vein 
it  instantly  arrcfits  tbe  heart's  action  and  doHtroys  its 
muBCular  irritability.  The  vapour  of  chloroform  applied 
to  the  exjwsed  heart  paiulyzos  it,  and  even  when  artificial 
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respiration  is  maititaiuetl,  the  effect  is  very  apparent. 
There  can  be  no  doubt  that  chloroform  destroys  the  con- 
tractile power  of  the  heart-muscle. 

A  gc»od  proof  that  chloroform  exerts  a  dcpreRsiug  action 
on  tho  frog*8  heart,  is  nffiirdcd  by  a  series  of  experiments 
made  by  liiugor  with  Roy's  apparatus.  Tho  ventriclo  was 
attached  to  tho  cannula  by  a  li|;^aturo  paesicg  round  the 
groove  l>etwoon  tho  auricles  and  tho  voiitriclea.  The 
portion  of  the  heart  employed — tho  ventricle  with  a  little 
of  the  groove — is  free  from  inhibitory  neives  or  ganglia,  so 
that  the  influence  of  the  diTg  cannot  be  duo  to  any  action 
on  the  itdiibitory  apparatus.  Chloroform,  it  was  found, 
acts  like  lactic  acid,  musearme,  and  pilocarpine,  in  reduiing 
the  height  and  duration  of  the  tracing  until  the  heart  stops 
in  diastole.  The  addition  of  ammonia  at  once  strengthens 
tho  heart  and  restores  its  action,  hut  a  larger  dose  of  chloro- 
form again  arrests  it,  in  spite  of  the  presence  of  the 
ammonia.  Atropine  does  not  antagonize  the  action  of 
the  chloroform,  and  even  when  atropiue  ia  added  first, 
the  chloroform  still  exerts  its  characteristic  action. 

Chloroform  was  at  one  time  extensively  employed  as  an 
anoBsthetic,  It  was  said  that  it  could  bo  given  with  equal 
safety  to  men  and  women,  to  children  a  few  days  old,  and  to 
centenarians.  Pregnancy  was  held  to  be  no  bar  t^  its 
admiuistration,  and  a  coudition  of  colla]iso  was  not  regardeil 
as  a  reason  for  withholding  its  administration.  It  was  held 
that  the  action  of  the  drug  on  the  brain  and  on  tho  cardiac 
ganglia,  through  the  medium  of  the  vogus  and  sympathetic, 
protected  the  heart  from  tho  indirect  eflccts  of  external 
violence  and  diminished  the  risk  from  shock  on  tho  operating 
table.  It  revolutionized  the  old  rule  to  defer  operation  till 
collapse  had  passed  ofl*.  It  eliminated  the  risk  of  seconclary 
hemorrhage,  as,  from  the  absence  of  faintneys  during  the 
operation,   the  veHsels   which    required    ligature   declared 
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tteiDselvofl  by  bleeding.  It  was  said  that  any  petson  wbo 
waa  in  a  fit  condition  to  undergo  a  severe  operation  was  in 
a  fit  state  to  take  cliloroforin.  Of  late,  however,  these  views 
have  undergone  Bome  modification,  and  chlorofonn  is  not 
the  popular  annasthetio  it  waa  some  years  ago.  There  is 
one  thing  in  its  favonr,  and  that  is,  that  it  can  be  given  to 
children  with  perfect  safety. 

In  private  practice  snrgeons  usually  prefer  operation 
early  in  the  morning,  and  this  is  a  decided  advantage  to 
the  aniT^stljetiat,  for  the  patient  has  had  no  food  since  the 
previous  night,  is  fortified  by  a  good  rest,  is  already  in 
bed,  and  in  a  mental  condition  favourable  for  the  pro- 
duction of  anff^sthesia.  There  are  ono  or  two  precautions 
the  anresthotist  always  takes.  He  sees  that  false  teeth  are 
removed,  and  that  tliere  is  no  impediment  to  the  full 
expauBion  of  the  chest  by  stays  or  tight  clothing. 

The  view  now  almost  universally  held  by  the  most 
experienced  observers  is  that  chloroform  is  not  a  safe 
anfeBthetic.  A  well-known  surgeon  said  to  me,  "  I  never 
use  it  except  for  children  or  for  tongue  cases,  and  then  I 
take  care  that  the  patient  is  never  fully  under."  An 
equally  well-known  physiologist  said,  "When  I  was 
working  with  monkeys  I  lost  a  large  proportion  of  them 
from  ehloroformj  althimgh  they  wore  healthy  animals.  On 
opening  the  thorax  I  always  found  that  the  heart  had  oomo 
to  a  standstill." 

There  can  ho  no  doubt  that  the  popularity  of  chloroform, 
as  an  anrosthetic,  in  this  country  is  on  the  wane.  The 
mortality  from  its  employment  is  increasing,  despite  the  care 
devoted  in  the  medical  schools  to  the  matter  of  instruction 
in  its  use.  The  drawbacks  of  ether  administration  are 
as  nothing  compared  with  the  greater  risk  of  fatal  results 
undeniably  associated  with  the  administration  of  chloroform. 

Chloroform  may,  perlmps,  b©  all  right  in   India,  whore 


PHAKMACOLOOY  AND  THERAPEUTICTS. 


273 


etiicr  cannot  be  given,  the  small  number  of  dcatba  from 
chloroform  amongst  the  nativea  being  probably  explicable, 
first,  on  the  ground  that  the  vapour  m  not  readily  given  in 
a  concentrated  form,  and  secondly,  that  they  are  somewhat 
insusceptible  to  its  action. 

The  rulo  with  regard  to  the  administration  of  chloroform 
in  the  case  of  adults  seems  to  bo  not  to  give  it  at  all ;  but,  if 
it  must  given,  to  avoid  all  forms  of  apparatus,  and  to  let 
tiio  patient  inhale  from  a  pocket-handkerchief,  so  that  the 
vapour  is  diluted  as  much  as  possible. 

There  are  several  kiuda  of  apparatus  sold  for  the  admin- 
istration of  chloroform,  the  intention  being  to  afford  some 
guarantee  that  the  proportion  of  chloroform  vapour  to  air 
does  not  exceed  four  per  cent.  In  many  cases,  however,  no 
apparatus  of  any  kiud  is  available,  and  the  anfesthetic  is 
given  from  a  napkin  or  pocket-handkerchief;  in  fact,  in 
iScotland  this  method  is  almost  universally  followed.  Pro- 
bably more  depends  on  the  choice  of  a  pure  chloroform  than 
on  the  apparatus  by  which  it  is  given. 

The  sensation  of  inhaling  chloroform  is  on  the  whole 
a  pleasant  one.  Many  people  acquire  a  great  liking  for  it. 
Some  people  dislike  it,  partly  because  it  produces  a  chokiug 
or  suffocating  feeling,  aud  partly  because,  aa  they  say,  thoy 
dislike  to  have  their  souses  taken  away. 

After  a  few  whiflfs  the  patient  experiences  noises  in  the 
ears  and  lights  before  the  eyes,  with  a  feeling  of  weight  or 
oppression  at  the  chest.  The  heart  seems  to  be  beating 
wildly,  and  there  is  throbbing  m  the  big  blood-vessels.  In 
this  early  stage  there  may  be  hysterical  dymptoms,  ©specially 
in  women,  the  patient  laughing  or  crying  or  perhaps  scream- 
ing. The  pulse  is  usually  a  little  quickened  at  first  from 
nervousnesBt  but  it  soon  falls  in  frequency  and  gains  in 
force. 

Id  a  short  time  all  discomfort  ceasoB,  the  patient  becomes 
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tmatlm  oiliiilj,  and  \s  eyidentlj  liappy  and  comfort- 
is  distinctly  afiected,  for,  wliDst  ques- 
eridentlj    still    beard,    their    purport    is    not 
^ understood,  and  ibe  answers  are  retnmed  slowly  and  are 
leleYant.     AAcr  a  time  there  may  be  a  period  of  ex- 
it during  which  the  patient  stmggles  and  att<  mpts  to 
«p;  hot  this  soon  pMses  away,  and  the  mnscloB,  which 
nere    contracted,     soon    asstone    a    condition    of 
iditT. 

Jk%  last  the  patient  becomes  completely  insensible,  Heflcx 
wMm  is  loet,  and  pain  is  no  longer  experienced.  The 
pupils  are  contraeted,  and  the  limbs'wben  raised  &11  beaTily. 
The  signs  of  danger  are: — (1)  the  breathing  l»ecoming 
stertoroiis  or  shallow ;  (2)  the  pnpila  dilating  enddenly ;  or 
(3)  the  heart  showing  signs  of  £Eulare* 

In  oases  of  danger  from  the  OTer-administration  of 
dkloiolbnn  prompt  meafimres  most  be  taken.  The  tongao 
should  be  pulled  out  with  the  forceps.  Tho  doors  and 
nindows  should  be  opened  wide,  so  as  to  ensure  a  current  of 
£pesh  air.  The  chest  and  face  should  be  Happeil  with  a  wet 
towel,  and,  aboTe  all,  artificial  respiration  should  lie  eom- 
metree^l  at  once.  The  head  should  be  lowered,  and  tho 
extremities  should  be  nused.  A  suocession  of  quick,  sharp 
blows  over  the  thorax  will  sometimes  stuunlnte  the  heart  to 
action.  Tho  artificial  respiration  should  he  kept  up  steadily 
for  aome  time,  and  a  bystander,  watch  in  hand,  should  see 
that  the  moTements  are  not  performed  faster  than  twenty 
in  a  minute. 

It  must  bo  remembered  that  at  a  certain  stage  of  chloro- 
fon  MUDsUiecia,  womsn  often  exhibit  marked  signs  of 
excitement,  and  on  their  recovery  it  is  not  nn- 
D  for  them  to  bring  charges  of  improper  conduct 
against  the  bystanders.  It  is  never  safe  to  give  a  woman  an 
aim'Sthctic  without  tho  prestnce  of  a  third  person.     The 
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pationt  lifts  no  intention  of  bringing  n  false  cbarge,  but 
iKslievcs  that  impropriety  actnally  took  place. 

Under  the  influence  of  chloroform  and  other  anreathetics, 
patients  often  make  nso  of  bod  langosge,  a  custom  from 
which  women  are  by  no  means  exempt.  A  young  la,ly  of 
fleventeen,  brought  up  in  the  seclusion  of  a  country  par- 
sonage, will,  when  under  chloroform,  burst  out  with  a 
torrent  of  oaths  that  would  make  a  London  cabby  turn  blue 
with  envy.  It  is  customary  to  say  that  the  swearing  is  one 
of  the  symptomB  of  the  drug. 

In  some  instances  a  pationt  may  have  to  bo  maintained 
nndor  the  influence  of  cbloroform  for  a  prolonged  period — 
for  hours,  or  days,  or  possibly  weeks.  This  has  been  done 
ID  the  cose  of  digital  treatment  of  sulR-lavian  and  other 
aneuryeius.  It  prosenta  no  difficulty,  for  when  once  the 
patient  is  under  the  influence  of  the  drug,  a  very  few  whiffs 
from  time  to  time  will  keep  bira  quiet.  Ho  might  bo  roused 
sufficiently  from  time  to  time  to  take  liquid  foo^l,  or  he 
might  be  fed  by  the  rectum. 

Patients  liave  often  been  taken  fi'om  London  to  Brighton 
under  the  influence  of  chloroform,  and  it  is  quite  conceivable 
that,  if  necessary,  they  might  l)o  conveyed  ucroBS  the  Atlantic 
in  a  state  of  insensibility. 

The  mortality  from  the  administration  of  chloroform  is 
comparatively  high,  and  it  is  not  unnatural  that  many 
patients  look  forward  with  a  feeling  of  considerable  dread  to 
taking  this  aniesthetic.  The  question  of  the  choice  of  on 
luuGsthetic  is  a  serious  one,  and  the  question  has  even  been 
disonssed  as  to  who  is  to  decide  the  point.  Dr.  Dudley 
Buxton  thinks  the  anitJsthotist.  He  says:— "Sometimes  a 
patient  refuses  ono  anflcsthetic,  preferring  another.  Here  tho 
administrator  clearly  cannot  ghrink  responflibility,  but  mnst 
give  that  agent  wliich  be  deems  best,  without  regard  to  the 
whim  of  the  patient/'      Here  I  entirely  difi'er  from  Dr. 
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Buxton.  I  think  the  patient  is  the  person  to  decitlo  thi 
qneation,  that  is,  of  course,  if  ho  is  in  a  condition  of  mind 
(>o  consnltod.  If  a  patient  came  to  me  and  said  he  wanted' 
chloroform  for  an  operation,  I  shonld  point  out  to  him  that 
other  was  preferable^  bnt  I  ahonld  always  recognize  the  fact 
that  the  iiltimate  decision  rested  with  him.  If  I  wrote  to 
my  Btockhroker  and  told  hira  to  buy  me  African  Mining* 
Shares,  I  should  not  beplojsed  if  he  invested  the  money  in 
Consols,  even  if  they  were  safer.  There  is  sometimes  a 
special  reason,  personal  t^  the  patient,  fur  selecting  one 
anttjgthetic  in  preference  to  another.  Take  tlie  case  of  a 
young  married  woman  for  example.  She  may  have  heard 
that  people  talk  pretty  freely  uutlor  the  influence  of  ether, 
and  knowing  tbat  her  husband  will  insist  on  being  present  at 
■  the  operation,  she  promptly  decides  on  chloroform,  being 
willing  to  take  the  increased  chance  of  a  fatal  termination 
to  the  risk  of  saying  something  indiscreet  in  the  presence  of 
other  people.  It  is  inconvenient  to  rave  about  "dear 
Charley  **  when  your  husband's  name  is  Edward.  The  lady 
knows  host,  and  I  should  certainly  respect  her  wishes  in  the 
choice  of  an  antcsthetic 

Chloroform  has  a  good  many  uses  besiiles  its  employmont 
as  an  amrsthotic  in  surgical  operations.  It  is  largely  naed 
in  parturition.  Some  people  object  to  its  employment  on 
cthicoil  grounds,  believing  that  a  woman  should  bring  forth 
her  children  in  pain  and  son-ow.  They  hohl  this  view  when 
ihey  are  not  in  the  family  way,  but  when  it  comes  to  the 
ftfitnal  pinch  they  generally  arrive  at  the  conclusion  that  just 
m  little  whiff  would  do  no  harm.  The  quantity  of  chloroform 
needoil  in  those  cases  is  very  small,  and  there  is  no  possible 
advantftgo  in  pushing  it.  A  little  vapour  is  inhaled,  and  the 
patient  sinks  into  a  quiet  sloep.  Her  sensibility  to  pain  is 
docreasrd^  but  the  utoriao  contractions  go  on  as  well  as  ever. 
On  motlical  gnmnds  tb«ro  ia  do  iH>B8iblo  objection  to  the 
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DBc  of  elilorafona  in  these  cases.  It  does  not  predispose  to 
iuflammation,  post-partum  lifumorrliftgej  or  pnerporal  con- 
vulsions, and  in  addition  to  the  relief  from  pain  wbich  it 
affords,  it  is  distinctly  beneficial  in  relaxing  tlie  maternal 
passages.  Tlien  again,  chloroform  is  often  given  to  relax 
spMm  with  the  view  of  reducing  dislocations  and  herniie. 
It  is  often  given^  too,  as  an  aid  to  diagnosis,  especially  in 
suspected  disease  of  the  abdominal  organs,  and  in  cases  of 
malingering.  It  is  used  in  the  treatment  of  coitvnlsionSi  in 
fits  of  all  kinds,  and  it  is  inhaled  with  advantage  to  allay 
the  paroxysms  of  cough  in  whooping-cough,  asthma,  and 
phthisis.  The  vapour  of  chloroform  played  on  the  raw 
surface  of  an  uluer,  or  on  largo  superficial  burns,  often 
relieves  pain.  A  few  drops  placed  in  the  hand  auil  held 
cloBO  to  the  eye  relieves  photophobia.  Mixed  with  lard  in 
the  proportion  of  half  a  drachm  to  the  ounce,  it  allays 
itching  arising  from  urticaria  or  lichen. 


II.  ETHER. 

Ether,  or  sulphuric  ether  (C.jHa)^^  is  made  by  tho  action 
of  sulphuric  acid  on  alcohol.  It  is  a  liquid,  volatile,  having 
a  fragrant  odour,  a  hot  taste,  and  a  specific  gravity  of  0*7 35. 
It  is  very  inflammable,  boils  at  106°  F.,  and  evaporates  with- 
out residue. 

This  is  not  the  substance  used  to  produce  anfcsthesia. 

Fur  anmsthetic  purposes  we  use  pure  ether,  the  iether 
purus  of  the  British  Pharmacopeia,  which  has  a  specific 
gravity  of  0-720.  It  is  given  pure,  and  without  the  admixture 
of  atmospheric  air. 

An  ounce  is  poured  into  a  cono,  which  may  he  mado  of 
spougc,  leather,  or  pasteboard.     It  may  bo  dipped  into  hot 
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water  to  warm  it,  if  the  weather  is  cold. 
indiarabber  bag   attached   to  the  apex  of 
to  iliminish  waste. 

As  ether  sometimes  produces  irritation  of  the  larynx,  and 
B8  the  amoll  of  ether  is  objectionable  to  some  people,  it  is  a 
good  plan  to  give  nitrons  oxide-gas  first,  and  then  to  follow 
it  up  with  ether,  A  simple  appaiutas  has  been  designed 
to  enable  the  administrator  to  give  first  nitrous  oxide,  and 
then  ethor,  without  removing  the  mouthpiece.  This,  in  the 
opinion  of  many  administrators,  is  the  beet  combination  of 
aiuesthotics  which  has  jet  been  devised^ 

Etherization  by  the  rectum  has  bdOQ  suggested^  but  is  best 
left  alone.  I  have  heard  of  a  case,  although  I  have  not 
soeo  any  published  account,  of  a  patient  in  private  practice 
who  was  to  bo  operated  for  some  slight  laryngeal  trouble.  He 
was  a  man  in  good  health,  and  it  was  detormined  to  resort 
to  rectal  etherisation.  Soon  after  the  commencement  of  the 
admiEistration,  the  iuteetines  became  distended,  the  abdomen 
became  tympanitic,  and  there  was  a  profuse  discharge  of 
cleai'  watery  fluid  from  the  lungi*.  The  patient  died  within 
an  hour,  practically  ou  the  operating  table.  There  was  u 
post-mortem  examinatioQ,  at  which  it  was  found  that  the 
lungs  were  cudumatous,  and  that  the  mucous  membrane  of 
the  intestines  was  markedly  congested.  I  do  not  know  what 
treatment  was  adopted,  but  a  hypodermic  injection  of  atro- 
pine  would  have  checked  the  excessive  secretion,  and  jjossibly 
saved  the  patient*s  life.  The  administration  of  anti;sthetics 
by  the  rectum  seems  to  be  undesirable,  at  all  events  wliei 
ether  is  employed. 

Ethor  is  less  snit^ible  than  chloroform  as  an  ameetheti? 
for  children. 

Ether  is  not  a  good  amesthetio  for  people  who  sufTer  from 
bronchitis. 

Ether  is  unsuited  for  operations  by  giw  or  candlelight,  or 
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when  tbo  ftchml  cautery  is  employed,  as  the  yapour  is 
iuflammable. 

Ethor  makes  people  dmuk,  and  people  who  are  drmik  tell 
their  secrets. 

On  the  other  hand  : — 

Ether  is  much  less  daugerous  than  chloroform. 

Ether  produces  less  vomiting  than  chloroform. 

Ether,  instead  of  depreeBing  tho  heart,  acts  as  a  stimtilant 
to  that  organ. 

ObservatiouB  made  with  Roy's  apparatus  on  the  ventricle 
of  the  frog's  heart  showed  a  marked  difference  between  the 
action  of  ether  and  of  chloroform.  Whilst  one  or  two 
minims  of  chloroform  rapidly  weakened  and  finally  arrested 
the  ventricle,  fifty  minims  of  anhydroas  ether  merely  accele- 
rated the  beats  and  weakened  them,  a  little,  the  increased 
frequency  more  than  comjxjnsating  for  the  slightly  diniiniehed 
force  of  contraction. 

Taking  it  all  round,  ether  is  a  much  better  general 
anaesthetic  than  chlorofomi. 

Ether,  spmyed  on  the  part,  is  often  employed  hh  a  local 
anffisthotio.  It  is  of  the  greatest  value  in  neuralgia  and 
megrim.  It  may  be  nsed  for  the  removal  of  small  growths, 
small  tumours,  etc.,  but  it  is  not  adapted  as  a  local  applica- 
tion for  big  operations.  Ether,  as  a  local  ansesthetic,  has 
some  lUead vantages.  There  is  a  good  deal  of  pain  when  the 
pAt-t  is  being  frozen,  and  there  is  stiil  more  paiu  when  tho 
thaw  sets  in.  In  exceptional  cases  it  produces  chilblains, 
and  even  sloughing  of  the  part. 

When  ether  is  used  as  a  general  amcsthetic  it  produces 
cyanosis,  but  the  smallest  admixtiu'e  of  air,  by  raising  the 
mouthpiece,  at  once  restores  tho  colour.  It  exerts  no 
depressing  effect  on  the  heart,  so  that  the  anesthetist  has 
nothing  to  do  hut  to  look  aftor  tho  respiration. 

In  addition  to  its  use  au  an  aniesthetic,  ether,  or  the  less 
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pore  form,  eulphnnc  ether,  is  administered  internally  M 
an  anti-fipasmodic  in  the  treatment  of  hysteria,  flatulence, 
syncope,  and  asthma. 


in,  NITROUS  OXIDE  GAS. 

Nitrons  oxide  gas,  or  laughing  gas,  is  the  best  aniesthetic 
for  short  operations.  It  is  a  tasteless  inodorous  gas,  which 
supports  combustion  almost  as  well  as  oxygen.  For 
anfeethfitio  purposes,  it  is  condensed,  and  is  supplied  in  iron 
bottlea.  When  given  mixed  with  air  it  produces  exhilara- 
tion of  spirits,  but  when  administered  pure  it  produces 
cyanosis  and  ansstheaia.  The  anesthesia  is  due  to  the 
diminution  of  oxygen  contained  in  the  blood.  The  gas 
itself  undergoes  no  change,  and  if  passed  oyer  Ume,  to 
deprive  it  of  the  carbonic  acid,  cim  be  used  again. 

The  effect  lasts  alxjut  thirty-five  seconds,  and  a  sharp 
dentist  in  this  time  will  extnict  three  or  four  teeth.  If, 
however,  he  has  a  difficult  job,  he  may  fail  to  extract  one 
in  this  time.  It  is  never  desirable  to  administer  nitrons 
oxide  gas  more  than  once  at  a  sitting.  It  is  safer  to  extract 
as  many  teeth  as  possiblo  under  the  one  administration,  and 
to  make  the  patient  come  on  soccessive  days  for  the 
remainder. 

Dr.  Hewitt  advocates  the  employment  of  oxygen  gas  in 
conjunction  with  nitrous  oxide  as  an  anedsthetic,  and  judging 
from  the  rosults  of  805  cases  which  he  records,  the  combina- 
lion  seems  to  be  a  happy  one. 


IV.  ETHIDEIfB. 

Kthidene,  or    ethidono   dichl  ■■  ^  ^ 
IpTodoota  in   the   mannfActnre 


^    one  of   the    bye- 
il.     Its   effects 


are 
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mtermedlate  between  lliose  of  cbloroform  and  etLer,  Its 
odour  is  generally  preferred  to  tliat  of  ether,  and  it  lias  tlie 
advantage  of  not  readily  catcbing  firo.  It  mny  bo  used  botb 
in  major  and  in  minor  operations,  and  the  efiects  soon  puss 
off  on  (liscontinning  its  administration,  there  being  very 
little  subsequent  nausea  or  vomiting.  In  largo  dosoa  it 
ciertB  a  depressing  action  on  the  heart,  the  effect  being 
identical  with  that  of  chloral  and  chloroform.  It  seems 
proboblo,  from  obBcrvations  made  with  Iloy*B  apparatus, 
that  on  the  ventricle  of  the  frog's  heart  ctbidoue  diebloride 
acts  not  only  in  the  same  way  as  chloroform,  but  in  aa 
equal  degree.  The  depressing  action  of  the  aufesthetic  in 
both  cases  is  readily  antagonized  by  the  addition  of  a  small 
dose  of  ammonia. 

Ethidene  diebloride  was  the  favourite  antcsthetic  with 
the  late  Mr.  Clover,  who  gave  it  in  nearly  two  thousand 
cases.  Ho  usually  gavo  nitrous  oxide  first,  and  then  went 
on  with  the  ethidene.  The  patient  usually  falls  asleep 
without  moving  a  limb,  there  is  a  little  convulsive  twitching 
followed  by  stertorous  breathing.  The  pupils  dilate  with 
the  onset  of  the  stertor,  but  if  a  little  air  is  admitted  with 
every  third  or  fourth  respiration,  they  rapidly  contract. 
Under  the  influence  of  the  drug  the  dreams  are  generally 
jdoasant,  and  the  patient  often  thinks  that  be  is  travelling 
rapidly  to  the  accompauimeot  of  soft  music.  When  he 
awakes  it  is  as  if  from  a  natural  sleep,  and  he  can  talk 
clearly  and  walk  without  difficulty.  In  giving  ethidene 
it  is  necessary  to  watch  the  pulse,  and  to  remember  that  it 
cannot  be  given  with  the  same  freedom  as  ether, 

Ethidene  has  lost  gronnd  as  an  anmsthetic,  and  no  longer 
occupiee  the  place  it  did  in  jiopular  favour. 
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V.  "A.GJ5."  MIXTURE. 

The  "  A.C.E."  miituro  was  originallj  introdaood  by  Dp. 
George  Harley.     It  consists  of — 

Alcohol     ..,  ..  ..  1  part 

Chloroform  2  parte. 

Ether        .,  Sparta, 

Its  action  m  midway  between  that  of  chloroform  and  eUier. 
It  ]R  n  good  anfcsthetie  and  i&  fuirly  safe,  but  not  bo  s>£^ 
OS  ether. 

There  are  a  good  many  other  mixtures  in  which  chlorofc 
and  ether,  or  alcoliol,  chloroform,  and  ether,  are  combined 
in  various  proixirtiona. 

The  substance  known  as  methylene  was  originally  intro- 
dnoed  as  a  simple  substance,  but  it  seems  probable  that  in 
reality  it  ie  a  mixturo  of  toethyHc  alcohol  (wood  spirit}  ^| 
and  chloroform.  ^^ 

There  are  a  great  number  of  combinations  which  can  b6 
employed  as  anie8thLvtic8  in  surgical  opei-atious,  and  in  the 
hands  of  an  expert  good  resuUs  can  bo  obtained  with  any 
of  them.  It  must  be  remembered  that  every  amesthetist 
has  some  one  favourite  aua'stbetic^  and  from  oonstaQt 
practise  he  gets  to  know  the  behaviour  and  capabilities  of 
his  agent,  bo  that  he  bocomos  a  specialist  or  expert  ia  its 
eiuploymout. 


IODOFORM, 

Xodotem  is  made  by  the  action  of  iodine  on  a  miiture  of 
ftloohol  and  solution  of  carbonate  of  potassium. 

It  16  met  with  iu  two  forms,  powdered  iodoform  wliioh  ift 
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in  small  crystals,  and  precipitated  iodoform  wkicL  is  an 
impftlpftblo  powdor.  The  iiowdered  iodoform  is  usually 
preferred  by  eiirgeons,.  as  it  does  Eot  "  clot ;  "  but  tbo  pre- 
cipitated form  is  less  iiTitating,  and  is  more  commonly 
employed  for  dusting  on  soree. 

Iodoform  is  an  antiseptic  and  deodorizer.  It  is  a  powerful 
local  anffistlietic,  but  produces  no  local  irritation. 

In  frogs  it  weakens  tlie  action  of  the  heart,  exerting  a 
powerful  paralyzing  action  on  tlio  cardiac  muscle.  Ex- 
periments with  Hoy's  apparatus  on  tbo  ventrit.de  of  the 
frog's  heart,  show  that  it  is  a  much  more  poworfal  cardiac 
depressant  than  even  chloroform.  The  iodoform  was  used 
in  the  form  of  a  one  per  cent,  solution  in  rectified  spirit. 
It  was  found  that  one-fifth  of  a  grain  arreeted  the  action  of 
the  ventricle,  whilst  it  required  two  minims  of  chloroform, 
weighing  about  a  grain  and  a  half,  to  produce  this  result. 
The  action  of  iodoform  on  the  heart  is  promptly  antagonized 
by  ammonia,  only  to  be  i^eprodnecd  by  the  application  of 
a  further  doge  of  ammonia.  This  may  he  repeated  many 
times,  aflFordiiig  a  complete  demonstration  of  the  mutual 
antagonism  of  tbo  diiigs  on  the  frog's  ventricle. 

In  man  it  sometimes  acta  as  an  amusthctic.  Tbo  case  is 
recorded  of  a  patient  wlio  was  ordered  a  gramme  of  iodoft»rm 
A8  an  application  to  a  chancre.  He  used  it  on  going  to  bed, 
and  failing  to  replace  the  cork  in  the  hottle,  the  contents 
were  scattered  over  the  sheets.  The  room  was  small,  and 
the  night  was  hot.  The  patient  passed  into  a  deep  slumborj 
from  which  he  was  aroused  some  twenty-four  hours  later 
with  much  difiiculty.  His  clothes  and  breath  smelt  strongly 
of  iodoform  during  tlie  whole  of  the  following  day. 

In  another  case  a   patient   took  seventy-five   grains   of 

iodofonn   in  pills  in  the  course   of  a   week.     Somnolence 

supervened,  the  gait  became  unsteady^  and  there  was  pain 

rer   the   entire   circumfoienco   of    the  head,      Afttii*   \.V 
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eondition  Imd  lasted  for  a  day  a  comatose  condition  super- 
vened, wLicli  persisted  for  five  daysj  tbe  patient,  however, 
taking  nourislimont  witkonfc  ciifficnlty. 

In  still  another  case  the  patient  took  ten  and  a  half 
drachma  of  iodoform  in  pilk  in  eighty  days.  At  the  end 
of  thiB  time  vertigo,  weakness,  and  double  vision  were  noted. 
These  symptoms  lasted  two  and  a  half  days,  and  were 
followed  hy  eloopincKs,  alternating  with  excitement  and 
incoherence  of  speech,  which  persisted  for  twelve  da^s, 

Binz  is  of  opinion  that  this  comatoee  condition  is  due  to 
the  liberation  of  iodine  in  the  system,  tlie  iodine  acting  on 
the  brain  cells  in  sncb  a  way  as  to  inhibit  their  fanctions. 

In  8urgic4il  practice  cases  of  iodoform  poisoning  are  not 
of  uncommon  occurrence,  especially  when  the  dmg  is 
employed  in  large  (jnantitioe^  The  most  common  symptoma 
are  alight  nocturnal  delirium,  drowsioess,  progressive 
cmacifttioD,  high  temperature,  and  a  rapid  pulse.  In  some 
iustances  the  temperature  has  risen  to  lO^-e"  F.,  and  the 
pulse  to  150  in  the  minute.  The  patient  becomes  laugnid, 
eomplains  of  dizziness  and  mental  confusion,  and  finally 
relapses  into  a  lethargic  condition.  There  may  be  paralysis 
of  the  sphincters,  and  death  may  occur  suddenly.  The  most 
dangerous  symptoms  arc  those  associated  with  disturhancos 
of  the  cerebral  funetious, 

Wlien  in  surgical  cases  iodoform  is  used  in  largo  quantities 
as  a  packing  for  cavities,  or  in  injuries  to  the  joints  or  open 
wounds,  it  mny  act  as  a  foreign  body,  locomiiig  in  process 
of  time  incorporated  with  newly-formed  connective  tissue, 
in  which  it  may  remain  encapsuled  after  the  completion  of 
tho  healing  process.  In  such  coses  it  usually  makes  its 
presence  felt  by  giving  rise  to  an  iodoform  abscess,  the 
ezistenco  of  which  is  iudiciited  by  a  circumscribed  swelling. 
Tho  contents  consist  of  pure  ludoform  mixed  with  a  little 
nincuB. 
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lodoforiD,  when  applied  freely  to  a  wound  or  deep  Binus, 
cttuiiot  be  removed  simply  by  washing  with  water,  and  oil 
of  eucalyptns  has  to  bo  employed  m  a  solvent. 

SymptomB  of  iodoform  poisoning  are  most  likely  to  occur 
when  the  drug  h  employed  in  conjunction  with  cftrboUc 
acid,  the  carbolic  acid  acting  on  the  kidneys,  and  rendering 
them  temporarily  incapable  of  eliminating  the  iotloform. 

There  is  no  advantage  in  employing  iodoform  in  such 
large  (^^autities,  and  its  antiseptic  oflccts  are  amply 
secured  by  smaller  and  non-toxic  doses,  and  in  the  case 
of  woumls  by  simply  dusting  it  on  the  surface  from  a 
dredger. 

When  iodoform  is  used  in  the  form  of  a  suppository  it; 
prixluces  autesthcBia,  so  that  the  patient  deftecatos  without 
hiB  knowledge. 

lodofurni  is  split  up  in  tho  bloodj  and  iodine  appears  ia 
the  urine  in  the  form  of  iodide  of  sodium. 

The  characteristic  odour  of  iodoform  is  to  some  extent 
masked  by  the  addition  of  Tonquin  beau.  Half  a  drachm 
of  oil  of  eanitas,  mixed  with  an  oimco  of  ointment  containing 
a  drachm  of  iodoform,  will  effectually  mask  its  odour 
without  impairing  its  efficacy.  Iodoform  is  soluble  in  a 
saturated  solution  of  camphor  in  spirit,  and  this  also  covers 
tbe  smell. 

Iodoform  is  a  local  application,  is  a  specific  for  the  soft 
chancre,  and  since  its  introduction,  this  form  of  sore  has 
practically  ceased  to  be  an  active  factor  in  the  life  of  the 
surgeon.  Iodoform  is  useful  in  all  forms  of  suppurating 
nicer  duo  to  vonereal  poisoning.  Whether  tho  sore  be 
indurated  or  not,  if  there  is  ulceration  and  discharge, 
iodoform  will  invariably  put  an  end  to  it.  If  there  is 
induration  the  sore  remains  hard  in  spito  of  it,  but  it 
becomes  clean  and  it  heals.  lu  mauy  forms  of  tertiary 
jyphilis    this   drug    is   of    tho   greatest    value.      lu     the 
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tertiary  Byphilitic  ulcers  of  inherited  sypLilis  it  is  but- 
jiriBiJigly  effieicjnt.  lu  all  forms  of  pliagadronic  action  it 
elioeld  be  resorted  to  without  delay. 

In  tlie  treatment  of  gonorrhoea,  bougies  four  incbos  long, 
composed  of  iodoform  and  oil  of  eucalyptus,  are  employed. 

Dr.  Foiwell,  of  Birmiugbam,  who  has  had  oonsitlorablc 
lUXporience  of  the  internal  administration  of  iodoform, 
Fregards  it  as  almost  a  specific  for  phthisis.  He  gives  it  in 
grain  pills,  six  times  a  day.  He  finds  tliat  it  gives  bettor 
results  than  any  othor  drug  or  combination  of  drugs  with 
which  he  is  acquainted.  It  soothes  the  nervous  system  of 
crcthic  subjects,  it  lossens  cough  and  exi>ectoratioD,  it 
powoifnlly  stimulates  nutrition,  and  markedly  improves  the 
condition  of  tlie  physical  signs.  One  of  his  patients  took 
fifty  grains  a  day  wi  thout  inconvonionce,  and  another  took 
from  twonty  to  thirty  grains  a  day  for  two  years  and  a  half 
witb  no  dotcotablo  ill-effect.  It  would  appear  from  these 
observations  that  iodoform  exerts  as  marked  an  influence  on 
phthisis  as  mercury  does  in  syphilis.  Dr.  Foxwell  did 
lot  meet  with  the  comatose  condition  deacnbed  by  other 
writers  as  the  result  of  the  employment  of  large  doeos  of 
iodoform.  It  would  seem  probable  that  in  those  coses  tho 
dnig  acts  as  a  pure  antiseptic,  and  not  by  virtue  of  the 
iodide  of  sodium,  into  which  it  must  bo  converted  in  the 
blood.  I  have  employed  the  iodoform  treatment  in  a  largo 
number  of  cases,  both  of  phthisis  and  winter  cough,  and 
although  in  the  main  I  confirm  FoiweU's  treatment,  I  have 
met  with  several  cases  in  which  Ihu  employment  of  large 
doses  had  to  be  almndoued  on  account  of  the  nausea  and 
vomiting  resulting  from  the  administration  of  the  drug,  and 
tho  powerful  odour  which  it  imparted  to  the  breath  of  the 
patient. 

Iodoform  is  conveniently  made  into  pills  with   sugar  uf 
milk  and  glycerioe  of  tragacanth. 
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Tor    infinfflation    in    casos    of   laryngeal    pbtliisie,   the 
following  is  an  excellent  powder : — > 


Powdered  iodoform     ... 

Powdered  boracic  a<ad 

Menthol 

Powdered  phoephate  of  lime 


2drfl. 

2dr8. 

10  grs. 

to  1  oz. 


A  ns^ful  antiseptic  powder,  somotimes  known  as  Cavaz- 
zini's,  is  made  as  follows  :^ 


loci  of  or  m 
Salicylic  acid     .., 
Subnitrato  of  bigmntli 
Camphor 


55  parts 

20  parts 

20  parts 

5  parts 


It    IB 


It  has  an  agreeable  oduur,  and  is  not  irritating. 
employed  aa  an  external  application. 

An  iodoform  ointment,  useful  in  the  treatment  of  indolent 
or  fonl -smelling  wounds  or  nlcers,  is  made  as  foUowe  : — 


Iodoform  ... 
Oil  of  eiKialyptiis 
{Soft  pftrtiffin 
Hard  paruffiu 


1  «lr. 

1  02. 
2^  OZ8. 
2h  0Z8. 


CHLORAL. 

The  fiiihstiince  used  in  medicine  is  Chloral  llydrate.  It 
wiiK  introduetjd  into  medicine  in  18(3llj  by  Uticar  Licbreieh, 
the  Profeesor  of  I'tiurmacology  in  the  University  of  Berlin. 
Ho  found  that  it  was  decomposed  by  alkaline  solutions  into 
formic  acid,  which  combined  with  the  alkali,  and  chloroform. 
He  thought  that  it  would  be  split  up  in  the  same  way  by 
the  alkalinity  of  the  blood,  and  would  bo  useful  as  an 
amesthetic.  There  is  reason  to  suppose  that  this  theory  ig 
incorrect.     In  animnlti    poisoned   with    chloral,  chloroform 
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CAirnot  l>c  detocted  in  the  blood,  excreta,  or  breath  ;  whilst 
iu  aaiiiiiils  poisoned  with  chloixjforra  itself,  the  detection 
is  bj  no  moans  difficult.  It  has  itlso  been  shown  that  in 
the  "  salt -frog/'  a  frog,  that  isj  in  which  the  blood  w  replaced 
by  a  Bttlinc  solution,  chloral  produces  its  chftract<:'rifitic 
effBctfi.  The  eipii-ed  air  of  chloralized  animals  contains  no 
chloroform,  and  all  the  eyidence  poiuta  to  the  fact  that 
chloral  is  not  split  up  into  chloroform  in  the  blood. 

When  chloral  is  given  to  a  patient  it  induces  sleep,  a 
quiet  sleep  closely  allied  to  natural  sleep.  The  sleep  is 
generally  calm,  refreshing,  and  dreamless,  and  is  not  too 
profound  to  prevent  coughing,  or  oven  to  iuterfei'C  with 
taking  food.  A  patient  aroused  from  a  chloral  sleep  will 
take  nourishment,  and  thou  lie  down  and  sleep  again,  Sleep 
after  an  ordinary  medicinal  dose,  may  come  on  iu  a  few 
niinutes,  or  may  he  postponed  for  half  an  hour.  The  dose 
should  always  be  given  when  the  patient  is  actually  on  the 
puint  of  retiring  to  rest,  and  he  should  remain  iiniet  and 
avoid  excitement,  or  it  may  produce  restlessness  instead  of 
'  sloep* 

The  after  oflfects  of  chloral  are  usually  slight ;  Bometimos 
it  produces  on  the  following  morning  a  good  deal  of  heavi- 
lieBB  and  sleepiness,  and  occasionally  frightful  dreams, 
excitement,  intoxioaition,  aud  delirium.  As  a  general  rule, 
however,  it  causes  no  giddiness,  headache,  nervgus  dejjrcssiou, 
constipation,  sickueBs,  or  loss  of  ap^jotite. 

The  pulse,  when  only  a  moderate  dose  is  taken,  remaius 
UQAffboied,  or  is  renderc^l  only  slightly  slower.  The  pupils 
are  contracted,  hut  become  normal  as  soon  as  the  patient 
awakes. 

When  larger  doses  are  taken,  sleep  is  more  profound  and 
may  pans  into  coma.  The  respirations  fall  in  number,  the 
pulse  is  weakouod  and  rendered  slower,  but  may  become 
rapid  and  irregular  if  the  dose  amounts  to  a  toxic  one.    The 
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mnsciilar  system  is  relaxed,  and  both  sensibility  and  reflex 
action  are  diminislioiL 

If  a  fatal  dose  has  been  taken  all  tlieee  Bymptoms  are 
intensified.  Tliero  is  coma  with  intense  muscular  relaxation, 
the  pulse  is  weak  and  thready,  the  pupils  are  at  £rst 
contmcted  and  then  dilated,  the  respiration  is  shallow,  and] 
there  is  well  marked  paralysis. 

The  slowing  of  the  pulse  is  not  due  to  the  action  of  the 
drug  on  the  vague,  for  it  occurs  after  section  of  that  nerve 
and  after  it  has  been  paralyzed  by  atropine.  The  stoppage 
of  the  heart  is  due  to  paralysis  of  the  cardiac  ganglia,  as 
the  heart  contracts  readily  when  its  mascular  substance  is 
stimulated  dii'eclly. 

The  sleep  induced  by  chloral  is  duo  partly  to  the  direct 
action  of  the  drug  on  the  brain,  and  partly  to  contraction  of 
the  blood-vessels  supplying  that  organ.  Chloral  first  con- 
gests the  retina,  but  subsequently  contracts  the  vessels  so 
that  the  retina  assumes  a  pale  pink  colour. 

The  paralysis  caused  by  chloral  is  due  to  the  direct  action 
of  the  drug  on  the  spinal  cord.  Chloral  acts  first  on  the 
grey  matter  of  the  cord,  and  irapressionsj  which  are  usually 
painful,  are  iinperceivod  at  a  stage  when  tactile  impressions 
still  produce  reflex  movements. 

After  large  doses  of  chloral  the  blood  pressure  ifi  much 
lessene^l,  and  this  is  due  in  imvt  to  vaso^motor  parulysis, 
but  still  more  to  the  depressing  action  of  the  drug  on  the 
heart. 

Iti  cases  of  poisoning  the  heart  is  arrested  in  diastole. 
The  arrest  is  not  muscular  in  origin,  but  is  duo  to  the 
infiuence  of  the  drug  on  the  centres  at  the  base  of  the  brain. 

One  of  the  most  characteristic  actions  of  the  drug  is  the 
fall  in  temperature,  induced  in  cases  in  which  large  doses 
have  been  administered.  It  may  fall  as  much  as  seven 
degrees^  and  it  is  not  uncommon  for  it  to  full  until  it  can  nu 
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longer  be  measured  by  tbe  clinical  thermometer.  An  animul 
wbich  would  die  from  a  certain  dose  of  cblornl  can  be  kept 
alivo  if  wrapped  in  cotton  wool  so  aB  to  maintain  the 
temi»erature. 

Summing  up  the  action  of  chloral,  it  maj  be  Boid  that  it 
acts  upon  the  cerebrum  as  a  powerful  and  certain  hypnotic ; 
that  it  acts  as  a  depressant  to  the  centres  at  the  base  of  the 
brain ;  that  it  depresses  the  functions  of  tbo  spinal  cord ; 
and  that  it  i>roduce8  slowness  and  weaknoss  of  the  heart's 
action,  vaso-niotor  paralysis,  and  muscular  weakness  with 
tthesia.  In  fatal  doaes  it  causes  death  by  arresting, 
through  paralysis  of  the  nerve  centres,  first  respiration  and 
then  the  heart,  which  stops  in  diastole.  It  exerts  no  intluence 
on  the  vagus,  and  none  on  the  motor  nerves. 

In  exceptional  cases  chloral^  ovon  in  medicinal  doses, 
produces  irritation  of  the  conjunctiva?.  The  "  chloral  rash," 
Uko  many  medicinal  rashes,  assumes  various  forms.  It 
may  bo  an  erythcraa,  scarlatinaform  in  apjioarancoi  and 
followed  by  destiuamatlou,  or  it  may  be  an  urticarial  rash, 
[or  it  may  be  an  eczema.  It  is  ruruly  persistent,  and  dis- 
nppoara  withont  treatment.  It  may  be  accompaniod  by 
fover,  but  it  would  bo  unwise  to  give  quinine  to  reduce  the 
temperature,  a«  tho  case  might  be  complicated  by  the 
appearance  of  a  qwinino  rash. 

Chloral  is  excretoil  by  tbo  nrine,  uualtorod  so  long  as  the 
uriue  is  acid  ;  but  when  tbo  urine  i^  alkjiliue,  the  chh:)ral  is 
partly  decomposed  into  chlorotorm. 

The  custom  of  Inking  chloral  »•?  a  nerve  soJativo  seems  to 
bo  stoadily  on  tbo  increase*  Many  hwlies  never  think  of 
travelling  without  it,  and  resort  to  a  dose  of  tlie  syrup  on 
the  slightest  provocation.  Many  of  these  people  are  large 
^eigarctte  smokers,  and  indulge  freely  in  alcohol,  so  that  it 

difficult  to  say  how  much  is  due  to  chloral,  and  how  mueh 
to  other  disturbing  influonrcH. 
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Tbe  Bymptoms  of  "  ChlorBlism  "  are  : — 

1.  Digostivc  troubles,  probfibly  due  to  tlie  direct  action 
of  the  drag  on  the  macous  membrane  of  tbe  stomncb. 

2.  Dyspnoea,  which  may  bo  eligbt,  uuJ  oxporienced  only 
on  exertion,  or  may  be  persistent  and  alarming. 

3.  Skin  ernptione,  nsually  urticarial  in  character,  although 
they  may  assume  the  form  of  petechiic  or  occhymoiiCB. 
Ulceration  about  tho  nails  ia  not  uncommon. 

4.  The  patient  exhibits  an  excited,  hurried  manner,  is 
voluble  in  speech,  and  Buffers  from  vertigo,  wakefulncsBj  and 
depression  of  spirits, 

5.  Eofcebled  nerve  power  and  wonkeiiod  mental  aetivity. 
It  ia  probable  that  the  habitual  chloral-eater  is  not  fully 

responsible  for  his  actions.  It  is  said  that  a  sudden  with- 
drawal of  the  drug  will  induce  a  condition  allied  to  delirium 
tremens,  and  it  lias  certainly  been  known  to  induce  a  mental 
condition  in  which  the  patient  is  temporarily  irresponsible 
for  his  acts. 

Chloral  should  not  be  administered  with  alkalies. 

CLloral  is  moat  closely  allied  in  ac*tion  to  paraldehyde, 
and  is  antagonized  by  strychuiue,  and  members  of  tliat 
gronp,  and  to  Bomc  extent  picrotoxin. 


BUTYL-CHLORAL  HYDRAS. 

This  substance,  which  was  introduced  into  medicine  by 
Oscar  Liebreich,  was  originally  known  as  croton-chloral. 

Its  chief  characteristic  is  that  it  prmluces  antcsthcsia  of 
the  fifth  nerve,  and  of  tho  parts  suj^plied  by  it. 

In  large  doses  it  has  much  tlio  same  action  as  chloral- 
hydrate,  although  it  has  a  less  depressing  action  on  the 
heart. 

It  is  largely  employed  in  the  treatment  of  facial  neuralgia, 
and  in  cases  of  megrim  and  hemicrania. 
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It  is  often  given  in  neuralgia,  in  combination  with 
gelaGmiuti,  the  activo  principlo  of  golseniium  semper virens, 
the  following  being  a  useful  mode  of  administration : — 

Butyl-chloral-hydmto    ...  ...  3  grs. 

Hydrochlorate  of  gelBemiuc      ...  ...  ^^  gr. 

Glycerine  of  tragocanth  J  gr. 

To  make  n  pill. 

One  eycry  four  hoiitB. 

PARALDEHYDUM. 

Paraldehydum,  or  paraldehyde,  is  a  clcftrj  colonrloss  fluid, 
which  was  introduced  m  a  snbatitute  for  chloral.  It  hivs  a 
characteristic  ethereal  taste,  and  is  usually  given  in  doses 
of  from  half  a  drachm  to  a  drachm  and  a  half,  flavoured  with 
simplo  elixir. 

It  m  rapidly  absorbed,  and  produces  its  effects  qwickly. 

It  18  eliminated  by  the  hmgs,  and  its  odour  may  be 
detected  in  the  breath  twenty-four  hours  after  the  last  dose 
was  taken. 

It     may    give     rise     to    dys|)opsia,    nausea,    and    fri 
perspiration. 

The  reports  of  itK  acti4>n  received  by  the  Therapenti^ 
Committee  of  the  British  Medical  Association  were  on  the 
whole  favourable,  but  no  one  seemed  to  be  particulArly 
eutbiiaiastie  about  it> 

In  cases  of  poisoning,  the  treatment  would  l^e  the  fiiimo  aa 
for  chloral. 

The  following  formula  is  offered  tentatively  ns  a  con- 
venient mode  of  giving  this  drug :  — 

Paraldehyde       ...  ...       ^  oz. 

Tincture  of  vanilla         ...  12U  mins. 

Alcohol  ...  ...  I  oz. 

Byrup  ...  1  oz. 

Water  ..  ...  tu4  ozh. 


n 


1 5  mins. 
2  di'9. 
1  ois. 
to  4  ozs. 


A  tea-spoonftil  in  water  every  four  hours. 


SULPHONAL. 

Snl phonal  was  discovered  hj  Professor  E.  Baumann,  of 
Freiburgj  and  its  pliysiological  properties  wore  investigated 
by  A.  Kast,  who,  in  1888,  gave  an  account  of  its  action. 

The  chemical  name  of  this  substance  is  diothyl-snlphon- 
dimethyl-methaae,  and  it  is  an  oxidation  product  of  the 
union  of  ethyl-mercaptan  with  acetone. 

It  is  met  with  in  the  form  of  colourless,  inodorous,  and 
nearly  tasteless  crystals. 

It  is  given  in  doses  of  from  fifteen  to  forty  grains,  either 
in  hot  beef- tea,  or  in  brandy  and  water*  It  is  alteorbed 
slowly,  and  shonhl  bo  given  a  conple  of  hours  Ijofore  the 
hypnotic  influence  is  required. 

It  is  not  altogether  a  harmless  substance.  It  may  pro- 
duce giddiness,  ataxic  movements,  and  loes  of  motor  power 
in  the  legs,  Patients  after  having  a  dose  not  uncommonly 
complain  of  being  unable  to  stand,  and  say  that  they  cannot 
walk  properly.  They  present  the  appearance  of  being 
dmnk,  and  tumble  about  in  an  unsteady  and  unpleasant 
manner.  Sometimes  they  develop  a  skin  eruption.  When 
sulphonal  is  administered  continnously  for  iome  weeks  at  a 
time  they  suffer  from  gastro- intestinal  disturbance,  vomiting, 
and   constipatioDj  with,  from  time  to  time,  swolliug  of  the 
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joints,  pftiii  in  the  lower  extremities,  failure  of  co-ordinfttion, 
a  scanty  secretion  of  urine,  and  other  symptoms. 

Sulphonyl  IB  most  clpsely  allied  iq  physiological  ai^tiou  to 
trinal  anfl  tetranal.  Sulphonal  contains  only  two  ethyl 
groups  in  its  molecule,  trinal  (diethyl-sulphon-methyl- 
ethylmethane)  contains  three,  whilst  tetranal  ^iicthyl-sul- 
phon-diethylmothanc)  contains  tour. 


NITRITE   OP  AMYL. 


Nitrite  of  amyl  is  mado  by  the  action  of  nitric  or  nitrons 
acid  oa  pure  amylio  alcohol.  It  is  a  yellow  ctlicroAl  fluid, 
having  the  odour  of  JargoncUe  pears.     It  rapidly  dcterio- 

ttos  hy  keeping,  and  hcoomes  **  stale."  It  is  often  put  up 
in  the  form  of  glass  capsules,  hut  these  have  no  particular 
advantage  over  sjjccimens  of  the  drug  kept  in  well-stop jjered 
bottles. 

When  inhaled  it  flushes  the  face,  and  indoles  perspii-ation. 
It  accelerates  the  pulse,  and  causes  the  heart  to  heat  Htroiigly, 
inducing  a  sensation  as  if  the  head  were  full  to  hnrsting. 
The  dilatation  of  the  arteries  is  duo  to  paralysis  either  of  the 
muscular  walls  of  the  arterioles  themselves,  or  of  tlio  vaso- 
motor ganglia.  The  paralyzing  oflect  on  the  arterial  system 
is  aufficieutly  indicated  hy  the  sphygniograjihic  tracing,  by  the 
flushing  of  the  face,  and  by  the  increase  in  size  of  the  visible 
artirics  such  as  the  temporal. 

Tho  inflfloncc  of  nitrite  of  amyl  on  the  pulse  is  well 
sbowa  in  tho  sorios  of  ephygmographic  tracings  on  the 
opposite  page. 

Tho  loss  of  reflex  action  observed  in  the  lower  animals  is 
dne  to  deprcBsioD  of  the  motor  tracts  of  tho  cord. 

Tho  nctii»n  of  nitrite  of  amyl  on  th©  blood  has  been  fully 
investigated  by  Dr.  Arthur  (iamgoo. 
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Nitrite  of  aniyl  gives  rise  to  the  formation  of  raetheBmo- 
globin  in  tho  blood,  tho  blood  itself  assumiog  n  cliocolatc- 
brown  colour  and  yielding  brown  haemoglobin  crjBtals, 
which  probably  coneist  of  moth aemo globin.     The  blood  both 


I      Before  inhalatton. 


No.  2. — Odc  luintEtc  after  inhalation. 


No.  :i.— Two  DiinuloN  uftvr  inlifilfttiun. 

in  tbo  arteries  and  tho  veiuB  Bseiunea  this  brown  colour,  and 
oxidation  in  tbe  body  is  interfered  with  to  a  marked  degree, 
BO  that  in  rabbits  conTulsions  closely  resembling  those  of 
asphyxia  are  indaced. 


2^^0  rHARMACOLOfiT  AXD  THERAPEUTIfS. 

The  aoriv  n  of  nitrito  of  amyl  on  tbo  blood  is  slmrod  bj 
::*;;r  v.::r::<r5^  sr.oh  as  the  nitrites  of  potassium,  sodiiim,  and 
>-.>jT.  iv..i  :;*.c*o  otfccts  may  be  briefly  summarizod  as 
•-•'.*.• -»^:  - 

'.  7>/;  r::r:;c*  yr:Acoc  a  jKCuliar  change  in  the  colour  of 
:"•.*  :*.  XV.  AT..'.  i*i  :>.i  *b?v'rr::v>n-spectnim. 

-  V>:">c  »l*ir:^:»  iTi*  .lus  :o  ;he  formation  of  compounds 
~.^-?«.  •■  T  -  :>:  sar:,:*  .TT^rAlM-c  f.>rm.  colour,  and  spectrum, 
1  '  1--^.  -.7  -  :t-?.-  .#  i'-vy^'y-;..:. 

.  V  •.,><  \v-  •.*  iT-,-  .vr:yv-.i::.l<  ::  zhc  nitriw  with  oxidized 
'  V  •.>x"    -     r. 

..    ».    »      ;■*    >t  •  ■"":    :s   ¥-:':   :*•:.  .:!:::::   they  d i tier 

v   •    \  »*. "    .'  !:>*-':  v^  -v-jiir..     T::e  addition 

•.^  •         ■    ..     ■-  •    ""!s:'  •<    v.  :*-. :  '.vx::*.^  r.p  of  tlx- 

.^        ■     \   :'  •    -K    *o>  :    -».  vl.r  •:  :::>.:_  va Mo  l-y 
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Many  patieoits  Buffer  bo  Bevereiy  from  Bven  a  small  dose  of 
the  drug  Ibat  they  ores  uumlling  to  repeat  the  exporiment. 

The  chief  use  of  nitrite  of  amyl  is  for  relieyiag  the 
paroxysDiB  of  aitgina  pectoris.  It  Bhotild  be  inhaled,  and 
the  best  plan  is  to  pour  a  few  drops  on  the  palma  of  the 
hands  or  on  a  pocket-handkerchief.  Che  mists  are  very  fond 
of  eelliog  nitrite  of  amyl  iu  glass  capsules  which  are 
intended  to  bo  broken,  but  there  is  no  possible  advantage 
in  this  arrangement^  for  nitrite  of  amjl  is  not  a  substance 
the  use  of  which  requires  to  bo  regulated  with  any  par- 
ticular core.  The  most  convenient  plan  is  for  the  sufferer 
from  angina  pectoris  to  carry  one  or  two  drachm  bottles  of 
the  drug  in  his  waistcoat  pocket.  It  is  always  ready  for 
use,  and  it  avoids  the  trouble  of  breaking  a  gloss  capsule. 
The  great  point  to  remember  about  nitrite  of  amyl  Is  that 
it  gets  stale  by  keeping,  so  that  the  bottles  must  be  replen- 
ished every  third  or  fourth  day.  Nitrite  of  amyl  would  act 
probably  well  if  given  internally  in  brandy,  but  it  is  not 
absorbed  so  quickly  as  by  the  lungs,  and  in  a  severe  attack 
the  patient  is  anxions  to  obtain  relief  as  speedily  as  possible. 

In  addition  to  its  use  in  angina  pectoris  nitrite  of  amyl 
has  been  given  with  some  success  in  the  treatment  of 
asthma,  in  megrim,  and  in  Bright's  disease. 

Nitrite  of  amyl  has  no  lethal  action.  Some  years  ago  a 
bottle  of  nitrite  of  amyl  was  ujiset  over  the  bed  of  a  paralysed 
woman.  The  nurses  fled  from  the  room,  and  on  retumiug 
some  time  later  were  surprised  to  find  the  patient  quite 
unaffected  and  anxiously  inquiring  what  was  the  matter. 
Squibb,  the  American  chemist,  by  accident  broke  a  flask 
containing  about  two  pints  of  nitrite  of  amyl,  which  ran 
over  the  table  and  &oot  of  the  room.  It  was  necessary 
to  turn  out  several  burners  which  were  alight,  so  that 
he  was  exposed  for  some  minutes  to  a  very  concentrated 
vaimur.     The  effect  of  the  drug  waa  decidedly  stimulating, 
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bat  lie  ciperieaoed  no  ill-effecte^  aoiL  did  not  lose  conscioas^ 
ness.  A  lioepital  patient  of  mine,  who  was  suflforing  firom 
ftDgina  poctoria,  waa  ordered  n  bottle  of  nitrite  of  amyl  to 
inhale  daring  his  paroxjBms,  and  some  oongh  linctnB* 
Being  disturbed  daring  the  night  he  reached  out  of  bed  for 
hlB  oongh  medicine,  and  took  a  moathful  of  the  amyl  bj 
mistake.  In  a  few  minutes  it  was  rejected  by  vomiting, 
when,  finding  the  room  was  rather  oppressive,  he  pat  on  his 
dotheii  and  went  down  to  the  front  door,  where  he  foond 
the  other  members  of  the  hoosehold  assembled  in  scanty 
attire,  the  smell  of  the  drag  having  distnrbcd  thorn  from 
their  slnmbcrs. 


NITRO-GLYCEEmi. 


Nitro-glycerine  wag  discovered  in  1847  by  Sobrero.  Il 
is  commonly  prepared  by  what  is  known  as  Liebe's  prooefis. 
Ha^  an  ounce  of  dehydrated  glycerine  is  poured  with 
constant  Btirring  into  a  mixture  of  two  ounces  of  oil  of 
vitriol  and  one  ounce  of  faming  nitric  acid  of  specific 
gravity  1-52,  tho  temperature  of  the  miitare  being  kept 
below  25''  C,  (77'  F,)  by  external  cooling  mth  ice,  and  as 
soon  as  oil  dropH  begin  to  form  on  the  surface,  the  mixture 
is  poured  witb  couatunt  stirring  into  fifty  ounces  of  cold 
water.  Nitro-glycoriuo  tLen  sepuratoB,  itud  may  be  purified 
by  washing  and  dryiug  iu  siufdl  quantities  in  a  vapour  bath. 
Tho  greatcHt  euro  must  be  taken  iu  the  process,  the 
glycerine  beiug  added  drop  by  drop,  and  tho  temperature 
carefully  noted  by  meaus  of  the  thermometer.  The  nitro- 
glycerine  thus  obtained  most  be  well  wtishcd  to  free  it  from 
traces  of  acidity.  It  ap|)ears  first  as  a  white  opiwiue  milky- 
looking  oily  fluid,  but  on  careful  drying  by  exposing  it  in 
a  warm  room  in  fiat  dishes  containing  thin  layers,  it 
b«N3omos  dcbydratod  and  foriiit*  u  tranRparout  culHurless  oily 
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fluid.  It  is  slightly  soluble  iti  water,  and  disaolvea  freely 
in  ftbsolute  alcohol,  rectified  spirit,  and  ether,  and  also 
in  fats  and  oik.  It  is,  although  slightly  volatile,  inodorous, 
and  has  a  sweet  pungent  aromatic  taste.  It  crystallizes  or 
freezes  at  low  temperatures.  It  is  largely  employed  as  an 
explosive  in  mining  and  blasting  operations,  being  fired  by 
2>ercus6ion,  and  forms  the  basis  of  the  compounds  known  as 
"  dynamitCj"  "  glyoxylon,"  **  dualin,"  etc.  When  boiled  with 
l>otash  it  decomposes,  glycerine  and  nitrate  of  potash  being 
formed,  Matthew  Hay  maia tains  that  nitro-glyccrinc  is 
really  a  nitrftto  of  glyceryl,  and  not  a  nitrite. 

AUbongh  nitro-glycerine  is  official  in  the  sense  of  there 
being  two  official  preparations  of  the  drug,  no  directions  are 
given  in  the  PharraacopoQia  for  its  manufacture,  and  the 
omission  is  dictated  by  considerations  of  public  safety,  it 
being  considered  unwise  in  a  work  issued  by  authority  to 
lay  down  rnles  for  making  so  daugerona  an  explosive. 

In  case  the  susceptibilities  of  any  nervous  pitient  might 
bo  wounded  by  the  name  nitro-glycorine,  the  term  trinitrine 

i       has  been  atliuittcd  as  a  synonym, 

^P      The  two  official  preparations  of  nitro-glycerine  are  the 

^^  one  per  cent,  alcohol  solution  known  as  litj^uor  nitro-glycerini 
or  li(iuor  trinitrimu,  and  the  tablets  or  tabellaj,  made  with 
chocolate  and  containing  one-hundredth  of  a  grain  of  nitro- 
glycerine in  each.  The  solution  is  in  every  way  an 
excellent  preparation,  but  it  is  doubtful  if  the  tabellsQ  servo 

^m  any  very  useful  purpose^ 

^"  The  action  of  nitro-glycerine  on  the  lower  animals  hns 
been  investigated  both  in  this  country  and  on  the  eontinent. 
A  dose  of  six  miriims  of  a  ten  per  cent,  solution,  injected 
under  the  skin  of  a  frog,  produced,  among  other  symptoms, 
languor,  tetanus,  and  linally  paralysis.  Immediattjly  after 
the  injection  the  animal  became  restless,  and  the  rospiratious 
very  rapid.     In  u  minute  or  two  this  rostlesBnesa  6\iWv\<i^ 
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aad  gave  place  to  lotbargy,  the  frog  sbowiug  a  disinclination 
to  moFe.  The  respiration  continued  rapid,  and  in  about  five 
minutes  from  the  commencomcnt  of  the  observation  tbo 
animal  gavo  a  sudden  spring  and  fell  into  tetanic  convulsions. 
These  lasted  about  half  a  minute,  and  tben  passed  offj  tbcy 
soon  returned,  however,  and  were  readily  excited  by  touching 
the  animaL  After  continuing  for  some  time  they  gradually 
became  weaker,  and  the  animal  died.  In  some  instances, 
the  mouth  seemed  to  bo  the  part  iirst  afiectcd  by  the 
convulsiens,  as  the  jaws  were  seen  to  open  and  shut ;  but 
possibly  this  action  was  connected  with  respiration^  rather 
than  with  the  general  convulsions.  Next  it  spread  to  the 
fure  limbs,  and  finally  to  the  hind  ones.  It  was  noticed,  too, 
that  the  fore  limbs  were  more  sensitive  than  the  hind,  as 
slight  spasmodic  twitches  could  sometimes  be  produced  by 
toiicliing  or  pinching  the  former,  when  similar  irritation  of 
the  latter  had  no  effect.  To  ascertain  whether  the  tetanus 
was  due  to  the  action  of  the  drug  on  the  spinal  cord,  or  on 
the  norvoua  centres  within  the  oncephalon,  the  spinal  cord 
was  cut  across  before  the  poison  was  given.  The  upper 
part  of  the  animal  immediately  became  very  restless,  the 
fore  limbs  were  outstretched  with  the  toes  spread  out ;  but 
there  was  no  alteration  in  the  hinder  part  of  the  body  or 

the  hind  limbs.  This  result  was  confirmed  by  another 
experiment.  A  frog  was  decapitated,  and  after  the  spinal 
cord  had  recovered  from  tbo  shock,  and  reflex  movements 
were  ngftin  obflerved,  thu  drug  was  iujccted,  but  no  spasm 
occurred.  It  is  probable  thai  the  tetanus  is  not  due  to  any 
action  on  the  cerebral  lobes,  but  to  the  effect  of  the  poison 
on  the  optic  lobes. 

Tbo  principal  effects  produced  on  cats  by  nitro-glyoerino 
are  great  acceleration  of  respiratioD,  paralysis,  loes  of  reflex 
action  and  sensibility,  and  death  from  arrest  of  respiration. 
It  is  recorded  that  u  dose  of  about  sixty  minims  of  a  ten 
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per  cent,  solution  having  been  injected  into  the  peritoneal 
cavitj  of  a  cat,  there  was  observed  in  a  few  minutes  a 
Btretcbing  movement  of  tbe  hind  leg,  as  if  tbe  animal  war© 
trying  to  Bbake  sometbing  ofl'  tbe  foot.  Half  an  bour  Inter 
tbe  animal  vomited,  and  at  tbe  expiration  of  about  an  boiir, 
d tiring  wbicb  tbe  legs  seemed  to  fail  in  walking,  it  Bank 
down  never  to  rise  again.  Vomiting  occnrrcd  again  once  or 
twice,  breatbing  became  very  rapid,  and  tbe  tongue  was 
drawn  backwards  and  forwards  as  in  a  dog  that  haa  been 
running.  Slight  spasm-like  hiccup  then  set  in,  and  five 
minutes  later  tbe  animal  was  dead — a  little  over  two  hours 
after  tbe  injection  of  tbe  poison.  The  loss  of  reflex  action 
noticed  in  the  observations  on  the  frog  and  cat,  in  the 
advanced  stages  of  poisoning,  indicate  that  tbe  cord  is 
paralyzed ;  and  from  tb©  persistence  of  reflex  action,  in 
parts  supplied  by  tbe  cranial  nerves,  after  its  disappearance 
from  other  parts  of  tbo  body,  it  would  seem  that  tbo  spinal 
crtrd  is  paralyzed,  before  tbe  ganglia  at  the  base  of  tbe  brain. 

Nitro-glycorine  dilates  tbe  blood-veaBels  in  much  the 
same  way  as  nitrite  of  amy],  but  its  action  is  much  more 
persistent.  Nitro-glyccrino  does  not  flut^b  tbo  face,  or  only 
to  a  vory  slight  degree,  but  it  produces  a  most  pei'sistent 
headache.  Some  people  arc  much  more  susceptible  to  the 
action  of  the  drug  than  others,  the  merest  contact  with  a 
specimen  being  sulScient  to  induce  in  them  a  beadacbe  of 
many  hours'  duration. 

The  effects  of  nitrite  of  amyl  and  of  nitro-glyceMno  on 
tbo  pulse  are  similar.  Both  drugs  i>roduco  a  marked  state 
of  dicrotisnj,  and  both  accelerate  tbe  rapidity  of  the  heart's 
action ;  they  difter,  however,  in  tbo  time  they  respectively 
take  to  produce  these  eff'ects.  Tbe  full  action  of  the  nitro- 
glycerine is  not  observed  in  the  epbygmograpbic  tracings 
until  six  or  seven  minutes  after  tbe  dose  has  been  biken. 
In  the  case  of  nitrite  of  amyl  the  e fleet  is  obtained  in  from 
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fifbeen  to  twenty  seconds^  after  an  inlialatiou,  or  a  dose  bas 
beon  taken  on  engan  The  influence  of  the  nitrito  of  amyl 
is  extremely  transitory,  a  tracing  tiiken  a  minute  and  a  half 
after  the  exhihition  of  the  drng  boing  perfectly  normal.  In 
fact,  the  fnll  effect  of  the  nitrite  of  arayl  on  the  pulee  is  not 
maintained  for  more  than  fifteen  socDuds.  The  nitro- 
glycerine produces  its  cffectfi  much  more  slowly ;  they  last 
longer,  and  disappear  gmJuallyt  the  tracing  not  reeuming 
its  uormal  condition  for  nearly  half  an  hour.  The  effect 
may  be  maintained  for  a  much  longer  time  by  repeating 
the  dijso.  Nitro-glyconno  is  moro  lasting  in  its  power  of 
producing  a  dicrotic  form  of  pulse-beat,  and,  consequently, 
in  cases  whore  the  conditions  of  relaxation  and  dicrotism 
are  desired  to  be  maintained  for  Hom©  space  of  time,  its 
oxhihition  is  to  bo  preferred  to  that  of  nitrite  of  amyl. 

The   accompanying   sphygmographie   titk'iugs  show   the 
effect  of  a  moderate  doge  of  nitro-glycerine  on  the  pnlso : — 


las    V 


No.  1.— liefore  flo^< 


No.  2. — Two  minaten  a(l«r  duKv 


PHARMACOLOGY  AND  THERAPEUTICS.  303 


No.  3. — Eif^ht  niifintce  nftcr  tlosn, 


No.  4.— Nine  minutct  ftft«r  dose. 


No.  5, — TtD  luiuutcd  after  do^t. 


Ko,  C, — Twenty  two  mmwtce  after  dose. 
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Tweniy-Bix  minuten  after  dose. 


Nitro-glyceriTic  increases  tho  secrelicm  of  uriDC,  I  made 
some  obserTatioDs  on  tliiB  point  on  an  epifipadic.  The 
quantities  of  urine  poseed  were :— - 

let  quarter  of  an  houi^,  2^  draetniR. 
2na     „  „      2^        . 

He  was  then  given  fifteen  mininiB  of  tho  one  per  cent 

Bolution  in  a  dmcbm  of  water. 

3Td  quarter  of  an  hour,  1 2  clrachmfi. 

4t!i       .,  -,       IG 

5tb       „  ,.         CJ 

6th       „  „        8| 

7th       .,  .»        6f 

8tL       ,  .,         3 


In  another  observation  on  the  same  patient  the  following 
fignres  were  obtained :  — 

8]*.  frr.  Tulisr. 

let  quarter  of  an  hour,    4  dr.     .         —       .  C4 

2nd     „                    „      lOidr.  ...     1003     ..  64 
Given  twenty  miuimB  of  one  per  cent,  nitro-glycerine  ijj 
one  draehm  of  water. 

3rd  quarter  of  an  bonr^  7  oz. 
4th       „ 
5th      ., 
»th      „ 
7lh      ., 


7  oz.     . 

.     lOOO 

Pulfle, 
.       80 

7^  oz. 

1000 

76 

1  02. 

1002 

.     72 

7  dr. 

— 

08 

4^  dr.   , 

— 

G4 
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The  acidity  of  tbe  urine  varied  mvorfiely  m  the  qimntity 
passed.  Tliiis,  before  the  adminiBtmtion  of  the  drug,  it  was 
dietinctly  acid,  during  the  third  and  fourth  quai'ters  it 
was  almost  neutral,  the  acidity  thea  graduftlly  returned, 
till,  io  the  seventh  quarter,  it  was  as  marked  aa  it  had  been 
at  first. 

Nitro-glycerlne  is  largely  used  in  the  trcatnient  of 
angina  pectoris.  It  relieves  the  paroxysm b  of  paJm 
promptly.  It  is  almost  impossible  to  lay  down  definite 
rules  with  respect  to  the  dose.  It  is  best  to  begin  with 
a  one  two-hundredth  of  a  grain,  but  the  dose  can  bo 
gradually  iBcreased,  and  many  patieuts  take  a  grain  without 
inconvenience. 

A  good  formula  for  the  adminifltration  of  nitro-glycorine 
in  cases  of  angina  pectoris  is  the  following : — 


Nitro-glyceriue 
Nitrite  of  amyl 
Menthol   ... 
Capsicum 


This  may  be  made  into  a  tabloid  or  pill  and  coated. 
The  object  is  to  get  rapid  absorption,  bo  that  immediate 
relief  may  be  given,  and  this  is  facilitated  by  the  introduction 
of  the  menthol  and  capsicum. 

Dr.  P.  M.  Mikhalkine,  of  Nijai-Novgorodj  maintains  that 
nifcro-glycerino  is  one  of  tho  best  remedies  for  sciatica,  aud 
says  that  it  often  succeeds  in  effecting  a  cure  after  the 
failure  of  autipyrin,  phenacetin,  acetanalid,  aud  other 
drugs. 

His  formula  is — 


Solution  of  trinitrine 
Tincture  of  capsicum 
Peppermiut  water 


5  gnna, 
7^  grms. 
15  grms. 


The  dose  is  from  five  to  ten  drops,  three  times  a  day 
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SPIRITUS   ^THIIS   NITHOSL 

Tlie  Biibstanco  is  popularly  Imown  as  "Swoet  Spirit  of 
Nitre  "  It  lias  been  neeil  m  a  medicine  since  tlie  l>egiiining 
of  tlio  tliirteentb  ccntnty,  but  our  knowledge  of  its  pbyaio- 
logicftl  action  is  due  to  tbo  cnreful  observation  of  Profeesop 
Leccli,  of  MftDcbostf^r.  It  is  doiinoil  as  "  a  spirituous  sub- 
fitaucG  contaiiiiiig  nitrous  compounds,  aldoLyd,  and  other 
Bubstancea." 

Spirit  of  nitrons  ether  is  a  distinct  depressor  of  arterial 
tcusion,  and  it  eiliibits  properties  Rimilar  to  tbose  wbicb 
haye  boon  observed  in  the  case  of  nitrite  of  amyl,  nitro- 
glycerine, and  the  nitrites  of  tb(v  alkaline  mctala.  It 
pro<iucc8  a  sense  of  fnlness  in  tlio  Learl,  a  rapid  action  of 
the  heart,  and  a  suffusion  of  tlie  skin.  The  action  ou  tho 
blood  is  similar  to  that  of  nitrite  of  amyL 

After  a  full  doso  of  sweet  spirits  of  nitre,  the  sphygmo- 
graphic  pulse  trace  invariably  indicates  a  marked  fall  in 
arterial  tension,  and  this  decreased  tension  lasts  for  two  or 
three  hours. 

The  action  of  the  drug  on  the  urine  is  similar  to  that  of 
nitro-glycerinCj  and  it  induces  an  inrrease  in  the  amount  of 
urine  pekssc^L 

Sweet  epiritg  of  nitre  is  employed  as  a  popular  remedy 
At  the  commencement  of  a  cold,  and  as  a  mild  diaphoretic 
mnd  febrifuge.  Its  action  is,  to  a  very  great  extent,  due  lo 
its  power  of  dilating  the  cutaneous  vcsroIs,  and  exposing  a 
larger  amount  of  blood  to  the  air.  It  has  also  been  given 
with  succesa  in  angina  pectoris.  It  h  commonly  employed 
in  asthma,  and  also  in  painful  menstrual  disr»rdorfl. 

It  may  be  given  in  full  doses,  and  tbo  administration  of 
from  two  ta  three  drachms  is  not,  as  a  rule,  followed  by  any 
subjective  symptoms. 
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The  pbysiological  action  of  the  nitrites  on  tlie  bloocl- 
vessels  is  antegonizcd  "by  tlie  monibors  of  tliu  digitalis  groni), 
and  bj  tlie  salts  of  Lariniii. 


ACETANELIDUM. 


Acetanelidnm,  or  Acetanalid,  when  first  introduced  into 
medicine  was  known  as  aiitifebrin,  a  term  employed  to 
indicate  its  antipyretic  action.  It  ifl  a  crystallino  Bubetance, 
only  slightly  soluble  in  water. 

It  is  a  powerful  doprcssant  of  tlie  nervous  system.  It 
markedly  diminialios  tbo  spinal  reflexes,  and  in  largo  doses 
prodnceg  tremors,  followed  by  convulsive  movements,  a 
marked  fall  in  temperattiro,  coma,  retention  of  tbe  urino, 
and  general  paralysis.     Not  infrequently  tbo  patient  suffers 

)m  cyanosis,  great  dyspnoea,  and  possibly  symptoms  of 
kpee.  After  toxic  doses  tbe  pulse  is  weakened  and 
mlyy  and  the  respirations  become  first  rapid  and  then 
impaired  and  lalwurcd.  The  urine  is  reddish*yellow  in 
colour,  from  its  richness  in  urobilin,  and  reduces  Fehling's 
solution.  The  toxic  Fymptoms  are  probably  due  to  tbe 
formation  of  aniline, 

Acetanalid  is  an  analgesic,  and  has  been  used  with  some 
success  in  the  treatment  of  facial  and  iutercoslal  neuralgias. 

It  has  not  maintained  its  early  reputation,  and  tho 
occurrence  of  such  symptoms  as  lividity,  cyanosis,  profuso 
sweating,  with  disturbances  of  the  circulatory,  respiratory, 
and  nervous  system  has  induced  sonio  hesitation  in  prescril)- 
ing  it.  Tho  ordinary  dose  is  from  three  to  ten  grains,  and 
it  may  be  given  in  wine^  spirits,  tincture  of  orange,  or 
aromatic  spirits  of  ammonin. 
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PHEKACETIN. 

Phonacetin,  or  para- ace tplieneti Jin,  was  introduced  into 
practice  by  Profesaor  Kaat  und  Dr,  ninsberg*  in  1887. 

It  is  a  substance  closely  allied  to  antifebrin.  It  is  met 
witli  in  the  form  of  colonrless^  odonrless,  and  tasteless 
crystals,  nhicli  are  only  eparingly  Folublo  in  cold  water. 
It  has  boon  used  witb  succoss  in  casca  of  beadacbc  and 
neuralgia. 

It  is  specially  useful  in  tlic  fugacious  and  variable  nou- 
ralgias,  whicb  are  so  commonly  met  witb  in  the  hysterical 
and  nenrotaxic. 

It  may  be  given  in  five-grain  doeoSj  and  is  usually 
admioiBtered  either  in  cachets,  or  dissolved  in  simple  elixir. 
There  is  no  doubt  tliat  it  ia  a  good  antipyretic ;  but  its  use 
requires  cautioti.  Even  in  the  case  of  robust  individuals 
A  dose  of  from  fifteen  to  thirty  grains  will  produce  a  feeling 
of  fatigue,  with  yawning  and  somnolencCj  a  condition  often 
followed  by  vertigo,  shivering,  weakness  of  the  pulse,  and 
hurried  respiration. 

Its  extreme  insolubility  renders  it  somewhat  unmanage- 
able, and  confers  on  it  a  marked  inferiority  to  many  other 
members  of  the  aromatic  series. 


PHEKAZONUM. 

Thia  is  our  old  friend,  Antipyrin,  under  another  name. 
It  is  also  known  as  analgesin,  but  its  full  and  pi*oper  name 
is  Phenyl-dimetbyl-parazolonc,  It  waa  discovered  by 
Dr.  Knorrj  and  its  physiological  action  was  first  inveatigftted 
by  Dr.  W.  Filehno.  It  is  made  by  a  complex  process 
which  it  ia  imposaible  to  describe  within  the  limits  of  an 
ordinary-sized  text-book. 
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It  occura  in  tlie  form  of  coloorlesB,  odourless  scales,  vvhicli 
have  a  somewliafc  bitter  tasfcoj  and  are  freely  Bolnblo  in  water, 
and  in  rectified  spirit.  This  soluljility  in  water  gives  it  a 
decided  advantage  over  otlier  similar  preparations.  It  liaa 
&  basic  action,  and  combines  readily  witb  acids  to  form  salts, 
but  it  is  probably  not  a  trno  alkaloid. 

It  was  originally  introduced  as  an  antipyretic,  but,  after  a 
time,  was  employed  almost  exclusively  as  an  analgesic.  It 
b&8  been  rccommeDded  for  all  sorts  of  complaints,  and  in 
the  last  inflnenssft  epidemic  was  freely  recommendod  as  a 
specific  in  all  the  daily  papers  without  a  single  word  of 
warning  as  to  its  toxic  action.  At  the  present  time  it  is 
probably  mnch  more  largely  employed  by  the  public  than 
prescribed  by  medical  men.  It  has  unfortunately  passed 
into  the  category  of  popular  remedies. 

After  small  doses,  the  symptoms  not  infretiuently  observed 
are  epigastric  pain,  nansea,  and  vomiting,  followed  by 
weakness  of  the  pulse,  hurried  respiration,  and  cyanosis. 
In  some  cases  there  is  persistent  sneezing,  with  hichrymation, 
and  a  flow  of  mucus  from  the  nostrils. 

After  larger  doses  the  symptoms  observed  are  intense 
headache,  persistent  vertigo,  loss  of  memory,  confusion  of 
ideas,  atid  deafness. 

In  several  cases  collapse  has  followed  the  administration 
of  twenty-grain  doses,  the  condition  of  the  patient  being  for 
some  time  critical. 

Even  when  serious  symptoms  are  not  observedj  the  patient 
freq^uently  suffers  from  persistent  itching  of  the  inner  sides 
of  the  thighs  with  a  painful  urticarial  rash,  which  gradually 
extends  upwards  over  the  abdomen. 

It  is  probable  that  phenazonum  exerts  a  decided  influence 
on  metabolism.  The  tempomturo,  pulse- Jie<juoncy,  and 
blood- pressure  arc  all  redueodj  and  the  amounl  of  urea 
excreted  ib  lessened.     After  large  doses,  Mcthtomoglobin  is 
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formed  in  the  blood,  a  circurafltauce  wbioli  acoountB  for  tho 
frequency  with  wliicli  cyanosia  ifl  observed.  Tbo  fall  of 
tcmporatiiro  whicli  follows  tho  aJminiatration  of  the  drug 
ill  cases  of  fever  is  not  due  to  the  production  of  sweating, 
08  it  has  been  obeorvod  when  atropine  haa  been  previously 
administorod  to  provont  the  action  on  the  skin.  There  is 
clearly  diminished  heat  production,  which  is,  in  all  proba- 
bility, due  to  the  fact  that  antipyrin  is  a  general  protvplasmic 
poison.     The  drag  is  eliminated  by  tho  urine. 

Pheoozoniim  has  been  employed  in  a  vast  nnmbcr  of 
diaeasGiB,  and  for  the  relief  of  all  kinds  of  symptoms. 

It  is  i>rcscribed  in  all  forms  of  megrim  and  nciimlgia, 
in  dysmonorrhoea,  and  monorrhagia,  in  gout,  asthmat  and  a 
variety  of  other  complaints. 

COLLODIUM. 

Pyroxylin,  or  gun-cotton,  is  mado  by  the  action  of  u 
mixture  of  nitric  acid,  and  sulphuric  acid  on  cotton  wool. 

Collodium  is  made  by  disdolving  gun-cotton  in  a  mixture 
of  other  and  rcctitiod  spirit.  Flexible  collodion,  is  collodion 
mixed  with  Canada  balsam  and  castor  oil. 

Collodion  is  eiuployod  as  a  local  application  to  email  wounds 
and  cnts,  brings  the  edges  together,  and  arrests  bleeding. 
Tho  part  should  be  carefully  dried  before  tho  collodion  is 
applied.  It  is  nsed  to  prevent  the  blooding  from  leech  bitus, 
in  small  burns,  and  for  cracked  nipples. 

Tho  flexible  collodion  does  not  crack,  and  is  more  UBeful 
in  protecting  tho  subjacent  tissues,  but  it  exerts  less  pres- 
sure than  tho  ordinary  collodion. 


I 
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ANTISEPTICS. 

AntiseptioB  aro  subatancos  which  prevent  or  retard  pntro- 
ftiction.     They   do  this   by  destroying  or   preventing   tho 
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development  of  the  bacilli  wliioh  give  rise  to  septic 
decorapositian.  Tbey  are  employed  cliiefly  in  surgical 
operations,  and  in  the  treatment  of  open  wounds.  The 
best  are  those  wlticb,  acting  efficiently  on  the  ferment, 
exert  no  injurious  effect  on  the  tissues  themselTcs. 

Amongst  the  chief  amesthetics  are  : — 

Carbolic  acid  and  the  snipho-carholates. 

Creasote. 

Salicylic  acid,  Hulicylate  of  sodinni,  and  Baliciii. 

Kcsorcin. 

Menthol. 
Thymol, 
Eiicalyptol. 

Borax  and  boracic  acid. 

Porchloride  of  mercury  is  probably  the  most  powerful 
of  all  antiseptics,  but  it  is  very  poisonous. 

Most  of  the  essentia!  oilsj  cjj.  oil  of  cloves,  oil  of  thyme, 
oil  of  cajeput,  and  oil  of  popperment,  possess  antiieptio 
properties* 


L  CARBOLIC  ACID. 

Carbolic  acid,  phenic  acid  or  phenol,  is  an  acid  obtained 
from  coal-tar  oil  by  distillation.  When  pure  it  is  in  the 
form  of  coloiirlesa  acicular  crystals,  which  melt  at  95^  F,, 
forming  an  oily  liquid.  It  has  strong  peculiar  and  cha- 
racteristic odour  and  taste.  The  crystals  readily  absorb 
moietEre  from  the  atmosphere.  It  is  not  very  solnble  in 
water,  but  dissolves  readily  in  alcohol,  ethor,  and  glycerine. 
Although  au  aciJ,  it  dootJ  not  reddou  litmus  paper.  It 
coagulates  albumin. 
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It  is  fatal  to  all  forms  of  animal  life,  from  tba  liigliest 
to  the  lowest,  and  its  nee  botli  in  surgery  and  medicine 

is  for  tlie  most  dne  to  its  action  on  infnsorift  and  fnngi. 

In  most  animals  when  given  internally  it  causes  intenae 
muscular  weakness^  followed  by  conynlsions  and  stupor. 
It  is  probable  that  the  coiiTulsions  are  dne  to  a  tetani^ing 
infloenco  on  the  spinal  cord;  at  all  eyenta,  it  produoee 
Tory  little  effect  on  the  nerves  or  muscles.  It  acta  as 
a  cardiac  depressant,  and  its  influence  on  the  respiratory 
and  vascnlar  nervous  centres  is  indicated  by  frequent  and 
dyspnoeic  breathing,  and  by  a  transitory  rise  of  blood 
pressure.  In  man,  headache,  giddiness,  weariness,  and 
discomfort  precede  the  stupor.  Death  results  both  in 
animals  and  in  man  from  collapse,  due  to  paralysis  of  the 
respiratory  and  vascular  nerve  centres. 

When  applied  to  the  skin,  carbolic  acid  acts  as  an 
nnajfithetic.  At  first  it  causes  slight  burning,  and  then 
the  skin  becomes  numb,  white,  and  shrivelled,  so  that  an 
incision  may  be  made  without  causing  pain.  After  a 
prolonged  application,  or  if  the  acid  is  applied  in  a 
concentrated  form,  the  skin  sloughs,  giving  rise  to  an 
eschar,  which  is  dry  and  falls  off  without  suppuratioiu 

When  swallowed  in  a  ooncontrated  form  it  acts  as  a 
caustic  to  the  mucous  membrane,  cauaing  intense  pain, 
nausea,  vomiting,  and  symptoms  of  gastro-onteritis. 

It  is  excreted  by  the  kidneys  and  turns  the  urine  black, 
the  discoloration  being  due  to  some  oxidation  product 
of  carbolic  acid,  probably  hydroquinine.  It  appears  in 
the  urine  in  combination  with  sulphuric  acid  in  the  form 
of  Bulpho-carbolates.  The  earliest  symptoms  of  carbolic 
acid  poisoning  is  the  disappearance  of  the  sulphates  from 
the  urine. 

In  oasos  of  poisoning  the  best  treatment  ia  the  adminis- 
tration of  Ep8om*s  sails  and  Glauber's  salts  in  plenty  uf 
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water.  White  of  egg  and  olive  oil  are  useful  in  protecting 
the  irritated  mucosa  membranes  witli  which  the  acid  has 
come  in  contact. 

Snlpho-carbolic  acid  is  formed  by  the  direct  union  of 
pure  carbolic  acid  with  sulpburic  acid, 

Siilpbo-carbolate  of  sodium  is  made  by  neutmlizing  the 
acid  with  carbonate  of  soilium,  evaporating  down  and 
crystallizing. 

Many  snlpho-carbolateB  haTC  been  obtained.  They  are 
simply  a  couTenient  form  of  giving  carbolic  acid.  They 
have  decided  ontieeptie  properties,  bat  in  this  respect  are 
inferior  to  carbolic  acid  itself. 

Sulpho-carbolate  of  sodium  is  decomposed  in  the  blood, 
Bolphate  of  sodium  being  eliminated  with  the  urine,  and 
carbolic  acid  with  tho  breath. 

The  use  of  sulpho-carboktea  has  been  suggested  in 
phthisis,  but  the  suggestion  is  of  no  practical  value. 

Snlpho-carbolato  of  sodinm  is  used  in  the  treatment  of 
flatuloQco,  and  the  following  formula  is  often  employed  :— 


Snlpho-carbolate  of  flodinra 
Camphor  water     ... 

To  bo  taken  every  four  hours. 


20  grs. 

1  Oz. 


Creosote  is  obtained  by  the  destructive  distillation  of 
wood,  and  in  general  properties  is  closely  allied  to  carbolic 
acid*  It  is  prescribed  in  three-minim  doses  in  the  form 
of  a  pill,  and  is  useful  in  chronic  bronchitis  and  gangrene 
of  the  lung.  Tho  following  mixture  has  been  found  useful 
in  phthisia: — 


Creasote   ... 
Tincture  of  opium 
Spirit  of  chloroform 
Glycerine 

Water       


1 

min. 

*? 

mina. 

...  15 

mins. 

..     Idr. 

to  1 

OK. 

L 
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To  ftllftj  the  irritAfeiTe  congli  of  pLtbieie  resource  may 

be  bad  to  the  following  linctus: — 


Creasote  , 
Glycerine 
Water       . 


7  mttiB. 
to  1  dr. 


II.  SALICYLIC  ACID. 

There  are  two  kiods  of  Balicjlic  acid^ — the  nalnral  and 
the  artificial. 

Salicylic  acid  was  origioftlly  prepared  from  salicin,  oil 
of  winter  green^  and  other  BoaiccB,  aud  this  is  the  variety 
known  as  natural  salicylic  acid. 

Later  on  it  was  prepurod  by  heating  carbolic  acid  with 
caustic  soda,  and  passing  a  stream  of  carbonic  acid  through 
it.  In  1874  Kolbe  introduced  an  improved  method  of 
making  it  on  a  large  scale  at  a  moderate  cost,  A  eon- 
cestrated  soluttun  of  caustic  soda  is  evaporated  with  phenol 
to  a  dry  powder;  this  is  then  heated  to  212^  F.,  whilst  a 
stream  of  dry  carbonic  acid  is  passed  over  it.  ITie  aoid 
preparod  from  oarbolic  acid  is  known  as  arti&cial  salicylic 
acid. 

Tho  natural  and  artificial  varieties  of  salicylic  acid 
differ  materially  in  their  physiological  actions,  the  latter 
being  much  more  tcxic  than  tho  former.  From  experiments 
made  by  Professor  Charteris  on  rabbits,  it  appears  that 
natural  salicylic  acid  exerts  no  deleterious  effect  in  ten- 
grain  doses,  bat  that  artiBcial  salicylic  acid  in  this  dose 
produces  paralysis  of  the  flexors  and  death.  This  difference 
in  action  depends  on  the  presence  in  the  artificial  variety 
of  a  Bobstauce  derived  from  the  carbolic  acid  from  which 
it  k  prepared.  The  nature  of  this  body  has  not  been 
accurately  determined,  but  it  is  probably  a  derivative  of 
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creasotio  acid,  or  an  isomeric  variation  of  salicjlic  acid. 
Dr.  Charteris,  who  has  devoted  much  attention  to  tlie 
subject,  finds  that  it  is  the  impurity  which  is  responeiblo 
for  thd  toxic  Bymptoms  bo  often  observed  from  the  adminia- 
tratiou  of  the  artificial  mid.  It  is  found  that  this  finbstance 
18  more  Bolublo  in  water  than  calcium  sulphate,  and  on 
this  fact  is  based  a  method  of  separation,  which  consists 
in  saturating  a  boiling  solution  of  salicylic  ocid  with 
calcium  carbonate,  and  allowing  the  Balicylate  of  calcium 
to  crystallize  out.  This  method  has  been  improved  by 
Dr.  Charteris,  and,  thanks  to  his  investigations,  pure  arti- 
ficial salicylic  acid  and  salicylate  of  sodium  ai'e  now 
prepared  entirely  free  fram  toxic  properties.  Dr.  Charteris 
tested  his  purified  specimens  oa  rabbits,  and  found  that 
fifteen  grains  given  hypodermically  produced  no  bad  effect 
of  any  kind. 

In  using  salicylic  acid  clinically,  the  greatest  care 
should  be  taken  to  see  that  it  is  the  purified  substance 
which  is.  dispensed.  The  natural  acid  should  bo  in  largo 
crystals  resembling  strychnine^  but  slightly  yellowish  in 
colour.  The  cryetala  of  the  purified  artificial  are  similar  in 
shapOi  but  are  Bmaller  and  whiter. 

Salicylic  acid  arrests  putrefaction  of  all  hinds,  and 
prevents  the  development  of  bacteria  in  organic  mixtures. 
A  one  per  ccut  solution  arrests  tho  action  of  ptyalin  on 
starcb,  and  one  part  in  two  thousand  of  urine  prevents 
decomposition. 

Salicylic  acid,  from  its  antiseptic  properties  and  its  slight 
taste,  is  largely  wsed  for  preserving  beer,  wine,  milk,  lime 
and  lemon  juice,  gnm,  and  other  fluids  liable  to  undergo 
fermentation.  The  French  and  Germans  have  forbidden  its 
use  for  preserving  articles  of  foodj  but  on  what  grounds 
is  not  known.  Its  use  is  permitted  in  this  country,  but 
manufacturers,  in  their  own  interest  and  with   a  view  to 
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possible  legislation,  would  do  well  to  employ  only  ibe  pnri- 
fied  acid,  and  not  tlie  common  commercial  variety  wMch  is 
often  impure 

In  man,  salicyHo  aoid,  given  in  large  doses,  induces 
symptoms  not  unlike  those  of  quinism^  such,  for  example, 
as  a  soDBution  of  fulno&s  in  tlie  lietid,  with  a  roaring  or 
buzzing  noise  in  tlie  oars.  After  still  larger  doses,  the  chief 
symptoms  are  headache,  double  vision,  partial  blindness, 
dcafnese,  and  profuse  sweating*  In  full  toxic  doses  the 
patient  suffers  from  ptosis,  strabismus,  irregular  respiration, 
extreme  restlosBuoss,  wbich  may  pass  ioto  delirium^  a  slow 
and  laboured  pulse,  and  other  indications  of  grave  con- 
stitutional disturbance.  The  fneces  are  passed  involuntarily, 
and  the  urine  is  almost  black.  The  teraj»eraturo  falls  to 
such  an  extent,  that  it  approaches  the  temperature  of 
collapse*  The  skin  is  covered  with  a  rash  which  is  usually 
of  the  urticarial  type.  There  is  a  good  deal  of  difference 
of  opinion  respecting  the  symptoms  observed  after  the 
administration  of  large  doses  of  salicylic  acid,  a  discrepancy 
that  would  suggest  that  the  specimens  supplied  were 
subject  to  considerable  variation  with  regard  to  purity. 
The  symptoms  here  ©numorated  are  rarely  observed  with 
the  natural  acid,  and  it  is  not  known  that  they  follow 
the  administration  of  the  purified  artificial  acid,  althoogh 
undoubtedly  they  do  follow  the  administration  of  specimens 
of  the  drug  which,  until  recently,  were  described  as  purified 
salioylic  acid. 

Salicylic  acid  is  eliminated  chiefly  by  the  kidneys,  the 
urine  assuming  a  dark  green  colour,  due  probably  to  an 
inoreased  formation  of  indican.  The  urine  in  patients 
taking  large  doses  of  salicylic  acid  often  contains  albumin. 

Salicylic  acid  is  of  much  value  as  an  antiseptic,  but  is 
inferior  in  this  respect  to  carbolic  acid.  It  is  not  only  an 
antipyretic,  but  an  autiperiodic.     It  is  frequently  prescribed 
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in  the  treatmetit  of  aciito  rlieumatiBm,  batealicjlateof  godiiim 
is  more  freqEentlj  employed.  This,  however,  is  simply  a 
matber  of  convenienco,  and  there  is  practically  no  difforence 
in  tlio  action  of  the  two  dnigs.  Salicylic  acid  soon  reduces 
the  tomperature  and  relieves  tlie  joint  pain,  but  it  will  not 
prevent  tbo  occurrence  of  endocardites  or  pericarditis,  and 
it  is  not  to  be  relied  on  in  the  treatment  of  hyperpyreiia. 

Qnite  apart  from  its  employment  in  acute  rbenmatiBin, 
salicylic  acid  has  many  uses.  Dusted  inside  the  socks  and 
boots  it  prevents  the  decomposition  of  the  sweat,  and  is 
usually  employed  in  the  following  form  :— 


9AL1CYUG  Acm  Powder. 


Salicylic  acid 
Powdered  starch 
Powdered  talc 


1  oz. 
4  oz. 


In   chronic   eczema^   an   ointment    made    as   follows    is 
useful : — 


Salicylic  acid 
Precipitated  sulphur 
Kesorcin  ... 
Lanoline  ointment 


I  dr. 
I  dr. 


...  to  1  oz. 

Salicylic  acid  has  lon^*  had  a  popular  reputation  as  n 
remedy  for  warts  aud  curns,  and  the  following  application 
painted  on  the  alfeoted  parts  once  or  twice  daily  is 
eflScacioufc* : — 


Salicylic  acid 
Alcohol 

Sulphuric  ether 
Collodion  ... 


2  drfl. 

2  drs. 

5  drs. 

10  drs. 


III.    SALICYLATE  OF  SODIUM. 
This  salt  is  prepared  by  the  action  of  salicylate  acid  ou 
carbonate  of  sodium.     Five  grains  of  the  ^alt  are  eipiivalent 
to  four  of  the  acid. 
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The  fiamewliftt  unpleaaant  Bweetisk  taaio  of  salicylate  of 
Bodium  may  be  diBgnised  by  syrup  of  orange  flower,  syrup 
of  gingor,  or  li«][uid  extract  of  liquorice. 

The  remarks  which  liuve  been  made  respecting  the  purity 
of  salicylic  acid,  are  eqaally  applicable  to  the  sodium  salt. 
If  salicylic  acid  is  made  from  impure  carbolio  acid,  the 
salicylate  of  sodium  made  from  it  must  be  equally  impure. 
The  only  possibility  of  safety  is  to  use  salicylate  of  sodium, 
prepared  according  to  the  method  initiated  by  Professor 
Chartoris.  To  use  a  less  trustworthy  preparation  for 
internal  use  is  to  court  failure. 

Physiologically  it  has  much  the  same  action  as  salicylic 
acid.  It  often  produces  a  raeh  on  the  skin,  which  usually 
assuinea  the  form  of  an  erythema  or  urticaria.  The  buzzing 
noise  in  the  ears,  which  results  from  its  administration  in 
large  doses,  may  he  controlled  by  the  addition  of  fifteen 
grains  of  bromide  of  smlium  to  each  dose. 

It  increases  the  secretion  of  the  bile^  and  renders  it  more 
watery.  Butherfotd  describes  it  as  being  a  very  powerful 
hepatic  stimulant  in  the  dog.  He  says :  **  The  certainty  of 
the  action  of  this  subBtanee  on  the  liver  led  us  to  ubc  it  in 
many  experiments  as  a  sort  of  test  of  the  excitability  of 
the  livor." 

It  appears  in  the  urine  in  the  form  of  salicyluric  acid. 

In  some  cases  large  doses  of  salicylate  of  sodium  hare 
resulted  in  bromorrhagcs  of  various  kinds,  such  as  epiatoxis, 
hiemaluria,  and  biemorrhago  into  the  retina.  It  is  probable 
that  those  symptoms  result  from  the  use  of  an  impure  salt. 
They  have  not  been  noted  when  the  i)urificd  salt  has  been 
employed. 

Therapeutically  it  is  largely  eraployod  in  the  treatment 
of  acute  rheumatism.  Thirty  grains  of  purified  salicylate 
of  sodium  should  be  given  as  soon  as  the  patient  comes 
under  observatiou,   and    twenty   grains   every  four  hoore 
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afterwards.  In  twenty-four  Lours  tt©  fever  will  liave 
disappeared,  and  the  joint  pain  will  have  been  rednccMl  to 
the  mintiunm.  As  soon  as  the  temperatme  becomes  normal 
the  dose  of  the  salicylate  may  Ijo  materially  reduced,  its 
place  being  taken  by  bicarbonate  of  potassium  or  some 
other  alkali.  Salicylate  of  sodium  doos  not,  as  a  rule, 
Bncceod  well  in  cases  of  hyporpyreria.  In  chronic  rheu- 
matism the  etifect  of  salicylate  of  sodium  is  less  marked 
than  iti  the  acuto  form,  although  not  infreciueutly  it 
temporarily  aflbrds  relief.  Even  in  eases  of  gout  it  may 
do  good.  Haig  maintains  that  much  of  the  value,  both  of 
salicylic  acid  and  of  the  salicylatesj  is  due  to  its  power  of 
facilitating  tho  execution  of  uric  acid  by  forming  with  it  a 
compound  which  is  soluble  in  slightly  acid  fluids. 

There  can  be  no  doubt  as  to  the  value  of  salicylate  of 
sodium  in  the  treatment  of  acute  tonsillitis,  and  if  given  in 
full  doses  it  nearly  always  prevents  suppuration.  It  may 
be  used  as  a  gargle. 

In  sciatica  it  ranks  above  the  average  of  remedies  in  the 
treatment  of  this  obstinate  disease. 

In  megrim  a  dose  of  phenacctiu  may  bo  given  to  "  break  up  " 
the  attack,  and  in  the  intervals  fifteen  grains  of  salicylate  of 
sodimn  should  be  given  in  a  cnp  of  block  coffee,  twice  a  day. 

To  prevent  any  possibility  of  misconception,  it  may  be 
as  well  to  state  that  by  a  **  large  "  dose  of  salicylate  of  sodium 
or  of  salicylic  acid  I  mean  a  dose  eiceeding  fifteen  or  twenty 
grains  every  four  hours.  I  do  not  for  one  moment  believe  that 
salicylic  acid  used  for  the  preservation  of  foods  or  beverages 
in  the  proportion  of  say  0-038  per  cent,  is  capable  of  exerting 
any  prejudicial  effect  on  tho  animal  economy,  oven  if  taken 
freely  for  many  weeks  in  succession.  To  say  that  becauso 
salicylic  acid  is  used  as  a  locul  application  for  corns  it  must 
of  necessity  be  harmful  even  in  the  smallest  possible  dose  is 
to  my  mind  an  utter  absurdity. 
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DRUGS  OF  VEGETABLE  OEIGIN, 


ACONITE. 


1.  Intboduction* 

By  Aconite,  we  mean  tbe  root,  fresh  leayes  and  flowering 
topi  of  Ai^&mtum  NapcUm^  the  common  Moukehood,  Wools- 
bftne  or  Bine  Rocket.  It  grows  wild  in  many  parts  of 
Europe,  and  in  this  country  is  so  generally  cultivated  fop 
ornamental  pErpoees  that  it  is  met  with  in  almost  OYery 
cottage  garden.  The  root  somewhat  reBomhlos  that  of  tbe 
borse-mdish,  and  ie  frec[uently  eaten  with  roast-beef  with 
fatal  conseqnences. 

Aconite  is  the  okovltov  of  the  Greeks,  and  the  aconiimn  of 
the  BomnoB.  It  was  well  known  to  the  ancients,  who 
regarded  it  as  the  most  virulent  of  all  poisonsj  and  attributed 
its  origin  to  Hecate,  who,  they  declared,  caused  it  to  spring 
from  the  many-headed  dog,  Cerberus.  It  is  supposed  to 
have  been  the  chief  ingredient  in  the  poison  cup  miied  by 
Medea  for  Theseus.  It  was  used  iu  the  island  of  Ceos  to 
carry  out  the  law  which  condemned  to  death  all  who  were 
no  longer  useful  to  the  state  or  able  to  defend  thcmBolves, 
It  was  long  ompluyed  as  an  arrovv  poison,  both  by  the 
Cbinese  and  the  less  civilised  of  the  hill  tribes  of  India. 
The  ccdobratod  Baron  Storck,  of  Vienna,  introduced  aconite 
into  medical  practice  in  1762,  and  Fleming's  essay  on  its 
physiological  action  aud  therapeutic  uses — to  which  the 
Sonatns  Academicus  of  Edinburgh  awarded  the  Gold  Medal 
in  1844^-did  much  to  bring  it   into  note.     Schmiodeberg 
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says,  « the  ratlior  numerons  empirical  indiuntions  for  the 
tH>plication  of  aconite  given  in  past  times,  bavo  for  the 
present  been  entirelj  given  np  in  Germany,"  and  adds  that 
it  can  now  be  considered  withont  hesitation  as  an  obsolete 
remedy.  This  may  be  trne  of  Germany,  but  it  is  not  tm© 
of  England,  where  it  has  been  steadily  increasing  in  favour, 
and  is  regarded  by  our  best  clinical  observers  as  one  of  thi 
most  valuable  remedies  at  their  disposal. 


2.  Active  Principlei». 

le  active  principle  of  aconite  is  usually  said  to  be 
aconitine  or  aconitina,  formerly  known  as  aconitia.  It  is  an 
alkaloid  obtained  not  only  from  Acotiitum  napcllu^-,  but  from 
otlior  species  of  aconite.  It  is  met  with  in  white,  gene- 
rally amorphous,  irregular  lumps,  but  may  bo  obtained  in 
acicular  crystals.  It  is  soluble  in  four  thousand  parts  of 
water,  in.  ether,  dilute  acids,  and  rectified  spirit.  Like  other 
alkaloids  it  forma  salts  with  acids.  Another  principle  is 
described  under  the  name  of  napelline,  and  there  is  an  acid 
called  aconitic  acid, 

Considerahle  doubt  still  exists  as  to  the  meaning  which 
should  be  attached  to  the  word  aconitine.*  Commercial 
aconitine  is  not  a  simple  substance,  but  is  a  mixture  of 
several  alkaloids.  Binjs  of  Bonn,  at  the  International 
Modictil  Congress,  held  in  London  in  1881,  stated  that  tboro 
iWftS  no  definite  chomieal  compound  sold  under  the  name  of 
Hcuiiitino,  the  various  preparations  obtainable  in  England, 
France,  Switzerland,  and  Germany  diflfering  so  much  in 
character  and  composition,  that  any  results  obtained  by 
experimenting  with  them  were  applicable  only  to  t}io  par- 
ticular sample  employed,  and  not  to  aconitine  in  general. 
Fliickiger  and  Hanbary,  in  their  "  Pharniacographia,"  state 
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that  commerciftl  aconitino  is  a  mixttire  of  aconitinej  pseud- 
aconitine,  picraconitmc,  and  oilier  euLstanees.  Wright 
apparently  recognizes  three  alkaloids  obtoiiied  from  different 
Bpecics  of  aconite,  acoaitiae  from  Aeonitum  na2wUm,  pseud- 
aoonitine  from  Jicomlum  ferox,  and  japaconitino  from  one  or 
^M  more  Japanese  species.  It  Ib  doubtful  whether  our  aconitiue 
^^  is  obtained  from  Aconiium  nnpcIhtJSj  from  Aconit'Jim  pnni*^u- 
iatiim  (which  both  Flemmiug  and  Christison  found  to  be 
inert),  from  Aconitum  firox  (the  Bish  poison),  or  from  the 
Japanese  species.  The  statement  contained  in  the  Bnlish 
Pharnmcopfma  respecting  the  origin  of  the  alkaloid,  must  be 
accepted  for  what  it  is  worth ;  but  in  roultty  we  do  not 
know  whether  oar  aconitine  is  aconitine  proper  or  paeud- 
aconitine  or  japac*onikine,  or  a  mixture  of  all  throe*  Cleaver 
and  Williams  stated  at  tho  Phamiacentical  Society  that 
extract  of  aconitine  was  frequently  made  from  Aconiiuin  panl- 
culatum^  Mi.  Holmes  found  that  a  large  proportion  of  the 
aconite  root  sold  as  Aconitum  napellHs  was  in  reality  Japanese 
aconite,  and  he  stated  that  Aconitum  ferox  was  often  em- 
ployed in  this  country  in  the  preparation  of  tho  alkaloid. 

It  ifl  generally  considered  that  the  English  aconitine  is  at 
least  seventeen  times  as  active  as  the  Gorman,  tho  French 
being  intermediate  in  power ;  but  this  classification  into 
English,  French,  and  German  is  clearly  nureliablc  and  un- 
scientific. ProfeBfior  Pflugge,  of  Grrmingen,  investigated  the 
physiological  action  of  seven  diilerent  kinds  of  aconitine, 
and  considered  that  they  might  bo  arranged  in  the  following 
order  of  increasing  activity  ;'--(l)  Fricdliiader  (Tromms- 
dorf,  of  Erfurt)  ;  (2)  Schuchart ;  (3)  Merck^  of  Darmstadt ; 
(4)  Hopkin  and  Williams;  (5)  Hottot,  of  Paris;  (6) 
Morson ;  (7)  Petit. 

This  list  is  obviously  incomplete,  no  mention  being  made 
^^  of  Duqnesnors  crystallized  aconitine,  which  is  said  to  bo 
^k  more  active-  than  any  of  the  amorphous  varieties.     Pilugge 


finds  that  MercVs  aoonitine  is  from  twenty  to  thirty  times 
m  active  as  that  of  FricdliinJer,  whilst  Petit's  is  eight  times 
as  ftotire  as  Merck's.  It  must  be  remembered  that  this  is 
not  a  mere  matter  of  curiosity,  hut  is  of  considerable  prac- 
tical importance,  several  cases  of  poisoniiig  having  occurrod 
from  the  eubstilntioa  of  cue  kind  of  aconitine  for  another. 
DesnoB  records  the  case  of  a  gentleman,  the  subject  of  aortic 
disease,  who  suffered  from  severe  anginal  attacks.  With 
the  view  of  affurding  Lira  relief,  his  medical  advisers  pre- 
scribed Ilottot'fl  grannies  of  aconitine.  The  chemist  to 
whom  the  prescription  was  taken  substituted  for  the  special 
aoonitine  whifh  had  been  ordered,  an  aconitine  which  ho 
happened  to  have  in  stock,  the  sonrco  of  which  was  not 
known,  but  which  was  probably  of  German  origin.  Gnulii- 
ally,  by  the  advice  of  the  physicians,  the  dose  was  increased 
to  four  granules  a  day.  The  quantity  was  taken  daily  for 
several  days  with  marked  relief  to  the  anginal  attacks,  and 
without  producing  any  bad  symptoms.  At  last  the  chemist* 
having  exhausted  his  original  stocky  went  to  Hottot's  for  a 
further  supply.  On  the  followiug  day  the  patient,  after 
taking  the  usual  number  of  granules,  which,  unknown  to 
himt  hod  been  prepared  with  the  new  aconitine,  suddenly 
presented  alarming  symptoms  of  poisoning:  pains  in  the 
head,  vertigo,  loss  of  voice,  great  muscalar  weakness,  pallor 
of  the  faoe,  anxiety,  weakness  of  the  pulse,  failure  of  the 
heart's  action,  a  tendency  to  faiuting*  coldness  of  the  ei- 
tremiticB,  and  profuse  perspiration.  The  rospiration  was 
feeble,  irregnlar,  short,  and  sighing.  The  patient  was,  in 
fact,  in  a  most  critical  contiition,  and  it  was  many  honrs 
before  he  was  out  of  danger.  In  another  case  investigated 
by  Pfluggo  and  1  ruisiuga,  the  patient  was  killed  outright  by 
the  substitution  of  Potit's  nitrate  of  aconitine  fur  Friod- 
liinder'e,  which  the  physician  had  intended  to  prescribe, 
but  had  neglected  specifically  to  indicate.    In  Germany, 
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Busscher  hm  recorded  three  cases  of  poisoning  by  French 
ftcoiiitine.  In  one  case  which  terminated  fatally,  the  dose 
wfts  prescribed  by  »  physician  who  was  under  the  imprea- 
Bion  that  the  French  and  German  aconitanes  were  identical. 


3.  Preparations. 

There  are  two  preparations  for  internal  adiuimstration 
and  two  for  external  use.     They  are : — 

1 .  Eitracfeum  aconiti— extract  of  aconite. 

2.  Tioctura  aconiti— tinctnre  of  aconite. 

3.  Linimentiim  acouiti^ — liniment  of  aconite. 

4.  Unguentnm  aconitinm  — ointment  of  aconitine. 

The  extract  coDeiets  of  tho  fresh  juice  reduced  to  the 
condition  of  a  solid  by  evaporation.  It  is  a  green  extract, 
and  is  prepared  from  the  green  parts  of  the  plant,  the 
leaves  and  flowering  tops.  It  is  an  unreliable  preparation, 
and  is  not  much  used. 

The  tincture  is  prepared  from  the  root,  aad  its  strength 
is  about  one  in  eight.  The  doBC,  as  given  in  the  Pharma- 
oopceia^  is  &om  fivo  to  fifteen  minims,  but  this  is  too  much. 
In  practice  half  a  drachm  is  added  to  four  ounces  of  water, 
and  of  this  mixture  a  tea-spoonful  is  given  every  quarter  of 
an  hour  for  an  hour,  and  subset^uently  hourly  for  six  hours, 
or  until  tlie  acute  symptom  a  are  relieved.  It  can  also  bo 
obtained  in  tho  form  of  tabloidBj  each  containing  one  drop 
of  the  tincture,  but  these  are  not  official.  The  old  Fleming's 
tincture  is  abont  six  times  as  strong  as  the  tincture  of  the 
rharmacopoeia.  Drop  by  drop  it  is  as  poisonous  as  prussic 
acid. 

Tho  liniment  is  a  faii'ly  good  preparation  and  contains 
camphor. 

Tho  ointment  is  a  preparation,  not  of  aconite,  but  of  its 
alJcaloid,  aconitine.  It  is  called  unguentum  aconitine, 
and  not  unguentum  aconiti.     It  rapidly  produces  tingling 
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of  th«  p«rtB  into  which  it  ib  robbed.  The 
shouW  be  told  to  uso  a  piece  not  larger  than  a 
toftn.  Care  mnsfc  be  taken  not  to  rub  it  into  the 
w  mwBtli,  and  to  avoid  abraded  Bnrfaces,  or  enough 
mtj  be  absorbed  to  prodnce  constitutional  symptoms.  It 
i*  an  exponsivo  preparation,  and  should  not  be  proflcribed 

Most  liniments  used  as  **pain  killers"  contain  aconite. 
Some  time  ago  I  pnblkLed  the  result  of  an  analysis  of  **  St. 
Jacob's  Oil."  Ifc  contains  turpoBtine,  ether,  akoliol,  carbolic 
acid,  capsicum,  aconite,  and  a  small  quantity  of  origanniD, 
probably  employed  for  scenting  purposes.  The  percentage 
composition  \iill  be  found  in  the  Britivh  Medical  Journal^ 
May  5,  1804;  but  without  going  into  all  tbo  figures  it  may 
be  said  that  turpentine,  with  traces  of  camphor,  constitutes 
UMrty  62i  per  cent 

A  good  formula  for  a  neuralgia  liniment  is  the  follow- 
ing:— 

1  gr, 

1  dr. 

1  oz. 
to  6  osg» 


I 


Aconitino  f  BP.) 
Essential  otl  of  miistartl 


Qlyoerine... 
Eectified  spirit 


It  is  for  external  application  only,  and  care  should  be 
taken  to  label  it  "  Poison/* 


4.    PUTSIOLOUICAL   AoTlON    OF    AcONrTE. 

1.  General  effecU  m  laam— Given  internally  acooito 
induces  a  warm  and  pungent  &ent$ation  in  the  parts  with 
which  it  comes  in  contact.  Tingling  of  the  lips  and  tongue 
is  soon  perceived ;  the  tongue  and  uvula  feel  as  if  swollen, 
and  deglutition  is  performed  frequently.  A  large  doee 
induces  tingling  and  numbness  of  the  whole  body,  accom- 
panied by  diminished  sensibility  and  muscular  weakness, 
The  most  sensitive  parts  are  affected  first,  the  tongue  and 
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lips,  the  tips  of  tho  fingers,  tlie  perineum,  the  breflsts,  the 
abdomen,  aud  lastly  the  back.  There  is  gi'eftt  djspncBft,  aud 
breathing  is  shallow  and  labourod.  The  dyspnoea  depends 
to  a  considerable  eitent  upou  the  feebleneas  of  the  circula- 
tion and  the  consequent  imperfect  nutrition  of  the  nerve 
centres.  The  skin  is  cold  and  covered  with  profuse  sweat. 
The  countenance  is  anxious  and  Bunken,  and  the  eyes  are 
protrudod.  Those  symptoms  are  duo  to  the  effbcts  of 
imperfect  respiration.  The  pupils  are  dilatetl,  btit  when 
there  are  conynlsioiis  they  may  be  contracted.  The  tempe- 
rature falls  2°  F.  or  more,  and  there  may  bo  rigors  or 
convulsions.  Death  often  occnrs  suddenly,  especially  after 
some  movement  or  exertion,  such  as  sitting  up  in  bod. 
Delirium  may  ho  observed,  hut  nsnally  the  mind  is  clear  to 
the  last.  Muscular  weakness  is  always  a  prominent  symptom, 
and  bliodnesBj  deafness,  and  loss  of  speech  arc  not  uncommon 
as  the  caso  approaches  a  fatal  termination. 

2.  Action  OH  the  heart — Moderate  doses  of  aconite  reduce 
the  nnmber  of  the  heart's  pulsations^  which  may  fall  even 
to  forty  in  the  minute.  Largo  doses  often  temporarily 
increase  the  frequency  of  the  heart's  beat,  but  in  either 
case  the  pulse  becomes  weak  and  irregular.  The  topical 
application  of  a  solution  of  oconitiuo  to  a  frog's  heart 
arrests  it  in  diastole.  The  large,  distended  black  heart  of 
aconite  is  characteristic,  and  prcsouts  a  marked  contrast 
to  the  small,  pale,  firmly  contracted  heart  of  digitalis. 
Aoonitine  produces  this  cilect  on  the  extirpated  heart  of  the 
frog,  and  also  when  the  pneumo-gasfcrics  are  paralyzed  by 
atropine  or  cut,  showing  that  it  acts  either  ou  the  muscular 
substance  of  the  heart  itself  or  on  its  motor  ganglia.  It  is 
thought  that,  in  addition,  in  mammals  it  acts  upon  the 
vagus  roots  in  the  medulla.  Experiments  have  shown  that 
aconite  is  a  geueral  protoplasmic  poison,  affecting  all  the 
stnictaros  of  tho  heart  in  tho  order  of  their  dovclopmeut ; 
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fiifitf  its  ganglifti  tben  its  nerves,  and  lastly  lis  muscnlur 
snbetanoe*     Aconite  lowers  arteml  pressure,  and,  as  it  doos  H 
not  affect  the  Yaso-motor  centre  or  nerres,  this  is  OTidently 
due  to  the  action  of  the  heart. 

3.  Action  on  respiration. — Moderate  doses  slow  the  breath- 
ing, but  large  and  poisonous  doses  make  it  short  aud  hurried. 
This  action  is  probably  due  to  the  direct  action  of  tho  drug 
the  respiratory  centre,  aided  by  its  indirect  action  in 


on 

weakening  the  circnlation. 

4,  Action  on  the  nertotu  gifAt^m. — Aconite  being  a  pro- 
toplasmic poison  destroys  the  functions  of  all  nitrogenous 
tissues;  first,  of  the  central  nervous  system,  next  of  the 
nerres,  and  finally  of  the  muscles.  It  has,  moreoyer,  a 
special  affinity  for  the  sensory  nerves.  On  paititing  a  frog*s 
legs  with  a  strong  solution  of  acouitino  the  nerves  are 
paralyzed,  so  that  on  pinching  tho  leg  no  moTemeut  ib 
excited^  although  the  animal  can  hop  about  as  actively  as 
ever. 

5,  Action  on  the  muscles.^As  aconite  is  a  general  proto- 
plasmic poison,  tho  muscular  suffers  in  conjunction  with  the 
other    tissues.      Tho   heart  muscle   is   affected,   for 
death  it  fails  to  respond  to  electrical  stimulation. 

<t.  Action  fm  the  skin. — In  frogs  poisoned  with  acotii 
a  peculiar  frothy  condition  of  the  skin  is  noticed.  Some* 
limes  the  froth  is  so  abundant  that  it  completely  covers 
the  animal.  This  condition  is  not  produced  by  any  other 
drug — not  even  by  pilocarpine.  It  is  quite  distinct  from 
the  dos(|Uamation  duo  to  arRciiic.  H 

Aconitinc  is  eliminated  with  tho  urine  anJ  ficcos.  ^^ 

The  tingling  of  tho  tangiie  produced  by  aconitino  wns  an 
important  piece  of  evidence  in  the  celebrated  Lamson  case* 
Dr.  Stcvensim  atid  Dr.  Dupri3  buth  stated  that,  when  a  very 
minute  quantity  of  an  extract  of  tho  contents  of  the  stomach 
containing    this    alkahiid    was    placed    on   the  tongue,   i 
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produced  a  burning  sensfltion  wbicli  extended  to  tlie  lip, 
although  the  extract  did  not  touch  the  lip.  The  charaotor 
of  the  sensation  was  a  burning,  tingling  kind  of  numbness. 
It  produced  an  increased  eecrction  of  saliva,  a  desii-e  to 
expectorato,  and  a  sensation  at  the  back  of  the  throat  as  if 
it  were  swelling  up.  This  was  followed  by  a  peculiar  seared 
feeling  as  if  a  hot  iron  had  been  drawn  over  the  tongue,  or 
a  strong  caustic  applied  to  it,  The  scBsation  on  tlie  tongue 
lasted  for  four  hows.  Dr.  Stevenson,  in  cross-examination 
by  the  late  Mr,  Montagu  Williams,  said  that  the  cfiect  on 
the  tongue  was  characteristic  of  aconitine,  and  of  nothing 
else,  Veratrine  produced  quite  a  different  effeot  on  the 
tongue,  delphinine  was  more  like  atropine,  whilst  pipporino 
had  an  immediate  burning  effect.  Cocaine  was  at  that  time 
not  generally  known,  and  no  questions  wore  asked  about  its 
action. 

5.  Thbbapeutios. 

Aconite  is  an  invahiablo  remedy  in  the  initial  stage  of 
all  acute  febrile  diseases.  A  characteristic  example  of 
its  power  is  afforded  by  the  beneficial  effects  it  exerts  in  the 
early  stages  of  acute  tonsillitiB.  It  must  be  given  in  small 
doses,  frequently  repeated.  Half  a  drachm  of  the  tincture 
is  added  to  four  ounces  of  water,  and  uf  this  a  tea-spoonful 
is  given  every  ten  minutes  for  the  first  hour,  and  subsequently 
hourly  for  four  or  five  hours.  The  temperature  falls,  the 
pulse  is  reduced  in  frequency,  the  skin  becomes  moist,  the 
throat  is  less  painful,  and,  not  uncommonly,  the  patient  falls 
into  a  comfortable  sleep,  from  which  ho  awakes  not  only 
rcfrofthcd,  but  in  every  way  better.  In  the  initial  stages  of 
the  acute  febrile  diseases,  such  as  scarlet  fever  and  measles, 
it  helps  to  bring  out  the  rash,  and  apparently  mitigates  the 
Beverity  of  the  subsequent  symptoms. 

Aoonitino  is  very  largely  used,  especially  on  the  Continent, 
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of  obstinate  ueuralgia. 
of  **  dosimetric  granules/' 


OPIUM. 

1.   IXTRODUCTIOX* 

Dpinm :  ''  The  gift  of  God  to  suffering  Immauity,  the 
ilri^nd  agont  of  unimaginable  pleasure  and  pain*'^  Tbis  is 
i\w  pooiioal  doscriplion ;  a  more  proBAio  deBnition  is,  the 
ilritnl  or  inspiflaated  juico  of  Uie  nnripo  capsule  of  Papaver 
«nmn(/Vr»T»,  hardened  in  the  air. 

Tboro  are  two  official  epeciee  of  poppy : — 

1,  l\tjHiv(r  rha}a» — tho  rod  or  com  poppy,  which  is 
itt44gtHiouH  ami  growB  wild  in  fields  and  waste  places. 

ix  f*«i/>'t»''^»'  9omm/crujn — ^the  garden  or  opium  poppy,  u 
Mlit«  \\f  ^Syriu  iiml  Egypt^but  eitousivoly  cultivated  in  tbis 

tW  ft«»l»  JhvIuIh  of  the  red  poppy  are  used  iu  the  pre- 

«t  llic  wyrupua   rhooados  or  syrop  of  red  poppy. 

ItlMh^  ir  any,  physiological  action,  and  is  employed 

>v^ttltg   »g<'nt'     Tt«   colour    is   heightened    by   the 

^^^v^  ^  W^^$.     It  is  from  the  Papaver  somm/erumy  cttlti- 

->^ilii%^t^  IVrain*  Asia  Minor,  and  India,  that  wo  obtain 

T43  u.vul  >^  v^tMtt"  prosonte  some  points  of  interest     In 

^,1^0^  (I   Kiguillod   any  juico   (omos  =  buocub). 

Hmi\y  t  diM  of  romediee  known  as  *<  opiata/' 

I  Vf  IWHlitlj  posaew  narcotic  properties,  and 

-•*>*k  \4  which  tho  juice  of  the  p:»ppy  in  no 

*   -poptmax  is  derivLnl  from  diro^  and 

,  uaum  of  tho  plant  wliich  yields 

4i^ii«MI»  W  And  a  word  which  was  originally 


^ 
» 


» 
» 

» 


used  to  express  general  characters  STil»seqneiitIy  applied  to 
some  specific  Bubstanco  posseesing  these  characterieltcs  in 
a  pre-eminent  degree.  The  word  'Apo-evticov,  fi'oin  which 
arsenic  is  derivctl,,  wag  applied  originally  to  all  Bubstances 
of  a  very  active  and  poiHonoiiB  nature.  In  a  similar  manner 
**  verbena,*'  or  "  herbenftj**  was  applied  to  all  herbs  held  sacred 
in  the  rites  of  the  sacrifice,  although  now  it  is  used  to  indicate 
the  plant  iu  particular,  '*  Vitriol "  in  its  original  application 
denoted  any  crystalline  body  Laving  a  certain  degree  of 
trnnsparency.  The  term  "  bark  "  is  used  for  the  particular 
bark  of  all  others  most  largely  employed  in  medicinal 
practice.  "  Elateriiim  "  was  used  by  Hippocrates  to  signify 
any  medicines  given  internally,  especially  those  posseseino' 
purgative  properties,  and  was  not,  as  now,  confined  to  tlie 
juice  of  the  squirting  ciicnral>er. 

2.  Active  Pbinciples, 

Opium  contains  alkaloids — of  which  there  are  seventeen 
all  told— neutral  bodies,  and  acids. 

The  Alkaloids  of  Opium.— The  most  important  of  these, 
and  the  most  commonly  employed,  is — 

1.  Morphine,  or  morphia,  discovered  by  Sertiiner  in  1804. 
It  is  to  the  presence  of  this  alkaloid  that  the  chief  effects  of 
opium  are  due.  Its  chemical  formula  is  CirHiyNO:t'  It 
may  be  amorphonSj  or  it  may  be  crystalline.  It  ia  soluble 
in  alcohol,  and  slightly  soluble  in  other  and  in  water.  Good 
opium  yields  from  six  to  twelve  per  cent,  of  morphine.  It 
is  combined  naturally  with  meconic  aeiLl,  but  forms  other 
salts,  of  which  the  following  are  the  most  important: — 

ffl)  The  acetate,  met  with  as  a  white  powder  or  in  fine 
needles.  It  is  soluble  in  water  and  in  alcohol. 
At  ordinary  temperatures  it  dissolves  in  2 J  parts 
of  water.  It  is  from  this  salt  that  the  injection  is 
prepared. 
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IMlid  inhii  witk  Bjdfoclikiric  »cid.    Tb« 
CMM  moltcvilo  of  wAt^,  ftod  imiUrgoes  aa  oiitrB  ^ABflt  in 
ybjfblogi^  M^ion. 

2«  Oodoin^i  or  oodeU,  difloorered  in  1832,  is  the 

tncmi  imfKirtAUt  alkaloid  of  opiam.     It  is  oonttined  in  tibn 

djritmi,  Atirl  in  not  derivstiro.     It   is  the  methyl  e4ker  of 

tuoruhiuOj  And  can  bo  prepared  artificially  from  morpbine. 

It  14  in  coloarloM  octahedral  eryatabi,  iwloble  in  hot  water. 

Fnmi  a  qnarter  to  one  per  cent,  can  be  extracted  from  good 

oiiium.    r^fline,  like  morpbine,  combines  with  acids  and 

fornm  nftlt*,  l>u*  ^^T  *^  rawly  employed.     There  is   a 

derirfttivf'  of  foJome  known  as  apocodeine.     It  is  ssid  to  be 

uniMired  by  romoring  on©  atom  of  water  from  codeine, 

^1  is  snnlot^MUH  in  action  to  apomorpljine,  aud  by  soj 

iBthoritiofi  i»i  Bupp^Hie*!  t.)  be  identical  with  it 

Other  ftlHUn^'*^^"!'^'""'^*" 
X  Thobaiao*  «r  tUobia. 
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The  Bentrol  bodies  containocl  in  opium  are: — 

1«  Naroeia. 

2.  Mecoain. 

Tlic  acifls  containod  in  opium  nvc : — 

1,  Mecoiiic  acid,  used  in  the  proparation  of  bimeconate  of 
morpliiue.  It  is  mot  with  in  t!io  form  of  raicacoons  crystala, 
nearly  colourless,  sparingly  Bolublo  in  water  and  freely 
8olublo  in  alcolioL  It  h  used  in  making  the  ofiicial  Liquor 
MorphiDdD  Bimeconfitis,  a  propanitton  wbieli,  judging  from 
the  acconnta  of  tho  Therapcntic  Committtso  of  the  British 
Medical  ABsociation,  is  very  rarely  employed. 

2.  Thebolactic  acid,  probably  identical  with  lactic  acid. 
In  addition  to  thoso  substances  opium  contains  several 

resins,  a  variety  of  gummy  extractive  and  fatty  matters,  and 
various  inorganic  salts. 

3.    iMrUEITIES    AND   AdFLTBRATION. 

The  substances  used  to  adulterate  opium  are  pounded 
poppy  capsnlos,  apricot  pulp,  figs*  stones,  sand,  clay,  bullets, 
trcftclo,  sugar,  and  cows'  dung.  Bullets  and  cows'  dung  are 
at  a  premium  in  opium-producing  coun trios. 

4.  Preparations. 

It  is  not  worth  while  tryiog  to  remember  the  preparations 
of  opium.  There  are  only  twenty  of  them,  and  they  practically 
remember  themselves.  In  the  first  place,  there  is  tho  ttncturt; 
of  opium,  or  laudanum,  tho  commonest  of  all  the  prepara- 
tions, its  strength  being  1  in  14^.  This  is  a  simpio  and 
not  a  compound  tinctnre.  There  is  a  compound  tincture 
known  as  compound  lincttire  of  camphor,  or  English  pare- 
goric. It  is  called  English  paregoric  because  there  is 
another  preparation  known  as  Scotch  paregoric,  the  am- 
vuminltd  Unriure  of  opium.  Tho  strongth,  I  in  14^,  is 
common  to  several  preparations  of  opium  ;  for  example,  the 
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wine  is  about  the  same  etrengtb,  and  so  is  the  liquid  actracL 
Tliis  IB  the  liquid  extmct,  uml  aot  tbe  solid  extract ^  which  is 
twice  as  Btrong  as  opium  itsulf.  The  extract  is  froqnently 
eiDployod  for  making  pills,  but  there  are  three  official  pills 
of  opium^tli©  confpound  soap  pill  (1  in  5),  the  lead  anl 
opium  pifl  (1  in  8),  and  the  pill  of  t2)ecacnanha  and  squill 
(1  in  23^).  Just  as  thoro  fiio  four  pills,  iucluding  the 
extract  which  is  used  for  milking  pills,  so  there  are  four 
powders.  First,  there  is  the  compound  opium  powder  (1  in 
10);  tbcii  there  is  the  compound  ipecacuanha  powder ^  also 
1  iti  10;  there  is  the  compound  Mim  powder  (1  in  20),  and 
there  is  the  aromatie  powder  of  chalk  and  opium  (\  in  40),  a 
diuHuishiiig  aeries  as  regards  Btreugth,  There  is  one  other 
preparation,  tho  strength  of  which  is  about  1  in  14|,  and 
that  is  the  ointment  of  fjalls  and  opinm,  used  for  piles.  There 
ure  two  other  special  preparations  for  the  rectum,  the  sup- 
positor^  of  lead  mid  opium  and  the  enema.  Just  as  there  are 
two  special  preparations  for  the  rectum^  there  are  two  special 
preparaiions  for  the  mouth,  tho  losenge»  and  tho  confection, 
the  latter  being  made  up  into  cylinders  about  an  inch  long, 
p'jjly^  there  arc  two  preparations  for  the  skin,  the  liniment 
^^ihephiter.  Twenty  in  alL 
There  are  one  or  two  points  worth  mentioning  abont 
^  prepwfttions. 

—  ^  compound  ipeeacnanha  powder  contains  both  opium 

.^ 'necacuanhft,  in  the  proportion  of  1  ia  10.     It  is  made 

•^  ^pjjAtc  of  potassium.     It  is  often  said  that  this 

^  ^  intw^tt*^^  for  i*B  laxative  offeets,  and  to  counter- 

iT«  action  of  the  opium.     This  is  nonsense, 

odIy  eight  grains  in  two  five-grain  pills,  far 

to  h*'*  •'^y  effect.    The  crystal s  of  sulphato 

Wd  and  angular,  and  they  act  mcchan- 

..     ■»  the  other  ingredients  and  ensuring 

bi.  — :  "  ^  -jgil  mtifff,  a  point   of  great   practical 
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importance.  This  powder  is  culled  "Dover's  powder^not  after 
the  seaport,  m  hoa  been  etftted — but  in  honour  of  Dr*  Dover, 
who  was  a  friend  and  pupil  of  Sydenham.  He  made  a  great 
deal  of  money  as  a  priviiteer  in  the  South  Sons,  and  was 
subsequently  elected  a  Fellow  of  the  Royal  College  of 
Physicians. 

Another  point  to  remember  is  that  the  wine  contains 
aromatics^— cinnamon  and  cloves,  and  so  on.  The  old  opium 
wino  of  the  18 '54  PhannacoiKeia  contained  none  of  these 
bodies,  and  was  frequently  used  for  its  anodyne  effects  on 
the  eye.  Elderly  physicians,  ignorant  of  the  change  in  tho 
composition  of  this  preparation,  still  ordor  tho  wino  for  tliis 
purpose;  but  if  the  present  official  coraponnd  is  dispensrd, 
the  effect  on  tho  patient  is  not  of  a  soothing  nature. 

5.   TJnOFFICUL   PRKrABATlONS. 

There  are  several  unofficial  preparations  of  opium  which 
call  for  a  passing  word  of  notice. 

Sydenham's  Laudanum,  met  with  in  many  of  the  foreign 
PbarmacopOiiaH  under  the  name  of  laudanum  Sydenhami, 
or  tiuctura  opii  crocata,  contains  saffron. 

Battlet/g  Sf'dative,  the  liquor  opii  sedativus,  was  onco  a 
favourite  preparation,  and  is  somewhat  itronger  than  the 
tincture— perhaps  fifty  per  cent. 

Dalbffs  Carmitiattve  contains  opium,  oil  of  peppermint, 
nutmeg,  aniseed,  and  carbonate  of  magnesium.     Tho  pro- 
portion of  opium  is  about  one-si ith  of  a  grain  to  tho  ounce. 
Black  Dropt  or  acetum  opii,  is  four  times  the  strength  of 
laudnnum. 
I  Nepenthe  is  a  purified  alcoholic  solution  of  meconate  of 

^m      morpbino  in  sherry. 

^m  Godfrey^  Cordial  is  a  mixture  of  sassafras,  treacle,  and 

^H      laudanum,. the  strength  being  half  a  grain  to  the  ounce. 
^H         Chhi^difne  is  not  strictly  a  preparation  of  opium,  but 
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Wlnai  Ukett  in  small  dcaea  ofUBi  prod  noes  i^  eondiiioftj 
^  fUtnlicTiKtut,  eWilcDced  hy  tlie  pnbft  being  fidlnr 
^(rKtM%  nml  Ifjr  the  Bnr&ee  of  lihe  skn  bteootuig  Wftrtn 
,\   (tiiAtiiiil.     During  the   pranralesee   of   tSboB  il«ge    tlie 
^$^^nt   1i»(*  tl»D  power  of  diieciing  liis  eoergies  in  an^ 
\  tlidi  tiuri«    For  <>Tam|iU,  if  hb ifeairee  to  sleep 
^^VkUMniiN  nro  favooraUn,  m  npoam  of  mind  and  bodjl 
^Ittt'li  li  eminentlj  coodooiY^  to  tlits  end.     If,  on 
\\m*i\,  1*0  wishes  to  work,  %o  write  or  sttidj,  or 
^vv  nltiil  not,  he  can  do  so  with  mcxma^  ease  and 
^s^iiM|tl(«liing  feats  which,  to  him  in  the  nornial 
M   ^M  lu)  (HfUcQlt  or,  poriiapoi  impoaeible.     His 
HuH'n  vivid»  his  thoughts  flow  more  rapidly» 
t  ill  i*ipro88ion  are  enhanced. 
:t  i*  mU^'o  is  at  first  elightlj  qniokened,  bnt 
HiTiiKil  ratG»  although  it  remains  siroiiger 


V  ticcomo  dry,  and  there  is  often 
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iki*>  iu»adacho,  constipation^  dry  tongno 

#»Mi  Ul«»  atago  of  oxcil(3iiioiit  is  brief, 
vctltftd  kloop,  from  which  the  patient 
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can  still  bo  aroused.  During  tlio  etage  of  Bleep  tlie  brain 
is  aua&mic,  both  arteries  and  Terns  being  contracted.  After 
Teiy  large  doses  tbe  primary  excitement  is  almost  absent, 
Giddiness  and  a  sensation  of  oppression  ensue,  followed  by 
an  irresiatiblo  craving  for  sleep.  There  may  Iks  nausea 
and  even  vomiting.  Tlie  sleep  passes  into  profound  insensi' 
bility,  and  tbe  breatbiug  becomes  slow  and  sballow.  Tbo 
pulse,  at  first  full  and  strong,  becomes  small,  feeble  and 
tbready;  tbo  face  is  pale  or  livid  and  bloated,  and  the 
veins  are  swollen.  Tlio  power  of  swallowing  is  gradually 
loflt,  tbe  pupils  become  contracted  to  a  pin's  point  and 
insensitive  to  ligbt,  tbo  muscles  relax,  and  tbo  patient  can- 
not be  roused.  Opium  diminisbes  tbe  action  of  all  tbe 
secretory  and  excretory  organs,  with  tbo  exception,  perbaps, 
of  the  skin.  It  arreets  tbe  powers  of  digestion,  and  causes 
constipation.  Given  in  small  doses,  in  combination  with 
ipecacuanha,  it  acts  as  a  mild  diaphoretic 

In  exceptional  cases  both  opium  and  morphine  produce 
a  rash  on  tbo  skin,  accompanied  hj  intense  itt^bing.  Tbe 
"pruritus  opii"  has  been  frequently  noticed,  and  is  de- 
scribed as  an  annoying  and  unboarablo  affection.  Tbe  rash 
presents  a  scarlatinaform  appearance,  and  even  tbo  month 
and  throat  may  be  attacked  by  erythematous  inflammation. 

In  frogs  tbe  functions  of  tbe  nerve  centres  are  abolisbod 
in  tbe  oi*der  of  their  develoi>mcnt.  They  have  no  higher 
centres  to  speak  of,  and  tbey  consequently  est  ape.  Their 
cordsj  however,  ate  active,  and  tbe  tetanizing  alkaloids,  such 
as  theboine,  make  their  influence  felt,  the  animal  being 
thrown  into  powei-ftil  convulsions. 

Birds  are  peculiarly  insensitive  to  the  action  of  opium, 
but  morphine  induces  a  fall  of  temperature,  often  amounting 
to  five  tlegrees  or  more. 

It  is  usually  stated  that  on  dogs  morphine  acts  very 
much  as  upon  man,  eight  or  ten  grains  inducing  profound 
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sleep,  amounting  almost  to  eomn;  but  recent  obserTations 
show  tliflt  dogs  are  but  sligbtly  susceptible  to  tbo  action  of 
tbis  ftlkaloij,  H.  C*  Wood  antl  Daviil  Cerna  gaye  a  dog, 
wcigbiiig  15^  kilogrammes,  a  dose  of  2-4  grammes  (37 
gming)  of  morpbine  without  affecting  its  respinitioD. 
Caldwell  gftvo  a  dog  17  grains  witliont  producing  serious 
eymptoniB,  wliilet  to  a  number  of  otbor  dogs  bo  gave  12 
grains  bypodernutially  witb  no  bad  effect.  Dogs  iisnally 
vomit  wbon  tbe  morjibine  is  given  by  month. 

It  is  said  that  in  rabbits  doses  of  morpbine,  wbicb  givou 
bypodermically  produce  profound  narcosis,  have  no  offect 
if  administered  by  mouth.  In  one  instance  a  rabbit  took 
five  grains  of  morpbino  apparently  without  any  effect,  but 
a  grain  of  the  alkaloid  administered  hypodermicAlIy  prodnced 
narcosis. 

A  horse  will  take  as  much  as  thirty-six  grains  of  morphine, 
and  after  a  prolonged  sleep  recover, 

Tbero  is  a  difforenco  undoubtedly  between  tbe  action  of 
morpbine  on  man  and  on  the  lower  animals,  a  difference 
wbicb  depends  on  tlie  immonsely  higher  cerebral  organiza- 
tion of  the  former,  rendering  him  iufinitely  more  susceptible 
tn  the  cerebral  action  of  tho  drug. 

Morphine  is  eliminated  chiefly  by  tbe  bowels,  to  a  smaller 
extent  by  tbo  urine,  and  still  more  slightly  by  tbe  saliva. 
Tho  man  who  wonld  nse  the  stomach  in  a  case  of  poisoning 
by  tho  hypodermic  injection  of  morphine  would  by  most 
people  be  set  down  as  an  ignoramus ;  but  bo  would  be  right, 
for  it  has  been  shown  experimentally  that  when  tbo  drng 
is  administorod  siibcntaneowely,  much  of  it  is  eliminated  by 
the  stomach— in  fact  by  repeatedly  washing  out  tho  stomach 
more  than  half  tbe  quantity  of  tho  drug  injected  may  be 
recovered. 

Tlicre  arc  many  eircnmfitaucee  wbicb  modify  the  action 
of  opium  and  morpbine. 
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L  Agr  is  nndotibtccUy  an  important  factor,  cLildren  being 
much  more  easily  affected  by  preparations  of  opium  than 
are  adults.  In  tliis  respect  it  prcsonts  a  markod  contrast 
to  belladonna  and  other  momhers  of  the  same  group,  which 
are  readily  taken  hy  young  people  without  the  production 
of  physiological  symptoms.  Opiuui  has  to  bo  given  with 
great  care  to  infants,  even  a  few  drops  of  landannm,  added 
to  a  linseed  meal  poultice  and  applied  to  the  chest,  sufficing 
to  induce  symptoms  of  poisoning. 

2»  Toltjinncej  or  custom,  is  another  important  factor.  In 
Turkey  and  other  Eastern  countries  where  the  use  of  wioe 
is  prohibited  by  the  established  religion,  it  is  consnmed  in 
immense  quantities,  either  mixed  with  rich  syrups  and  the 
juice  of  fruits  to  make  it  more  palatable,  or  in  small  lozenges 
miwlo  up  with  spices  and  stamped  with  the  words,  Masch 
Allah,  "  the  gift  of  God."  People  who  are  in  the  habit  of 
taking  opium  are  not  affected  by  oven  very  large  doses. 
De  Quiucey,  far  example,  took  as  much  as  throe  hundred 
and  twenty  grains  a  day,  and  could  drink  laudanum  hy  tho 
tumblerful.  The  custom  of  opium  eating  is  very  common 
in  many  parts  of  England,  espoeially  in  the  fen  districts. 
Opium  smoking  has  of  late  become  a  favourite  amusement 
with  ladies  of  fashion^  and  the  opium  pipe  is  in  constant 
requisition.  The  preparation  employed  is  the  solid  extract 
of  the  Pharmacopceia. 

3.  Bace  is  not  without  influence,  the  Malays,  for  oiamplo, 
bearing  it  badly,  aiid  being  excited  by  it  tu  a  condition 
bordering  on  mania. 

4.  EUmination  has  undoubtedly  much  to  do  with  the 
effects  produced.  When  the  kidneys  are  diseased  it  is  not 
readily  eliminated,  and  symptoms  of  poisoning  may  suddenly 
make  their  appearance.  It  has  boon  laid  down  as  a  rule 
that  opium  should  not  bo  given  in  Bright's  disease  or  in 
bronchitis*  and  this,  with  certain  modifications  with  respect 
to  dose,  may  be  taken  as  currct.-t. 
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7,   PffYSIOLOGlCAL   AOTION   OP   OODElNi:. 

Codoine  differs  chemically  from  morphine  in  hftving  the 
mdical  methyl  (CH;,)  replacing  an  atom  af  hydrogen,  m 
change  which  can  eamly  he  made  artificially.  It  loBeo 
much  of  its  hypnotic  power,  but  as  a  compensation  does  not 
act  US  an  astringent  and  does  not  interfere  \^ith  the  fimction 
of  the  liver. 

Codeine  on  man  has  a  hypnotic  action,  which  is 
inferior  to  that  of  morphine.  Some  patients  will  take 
much  as  iifteeu  grains  daily  without  becoming  eomnolont. 
It  contracts  the  pupils.  Its  most  marked  action  is  on  the 
nerves  of  the  abdominal  viscera.  When  given  for  several 
eonseoutive  dayg  it  leBBcns  the  irritability  of  the  digestiTO 
tract  to  snch  an  extent  that  araenic  produces  neither  vomiting 
nor  purging.  In  large  doses  it  induces  intense  irritation 
of  the  sensory  nerve  endings.  In  a  cnfio  of  poisoning, 
persistent  itohiog  of  the  skin,  lasting  for  two  days,  was  a 
prorainout  symptom.  It  increases  the  irritability  of  the 
spinal  cord)  and  in  frogs  produces  languor,  sncceoded  by 
convulsions  and  paralysis. 

In  rabbits  it  produces  well-marked  but  not  very  deop 
narcosis.  On  increasing  the  dose  the  reflexes  are  found 
to  be  greatly  exaggerated,  whilst  on  further  increasing  the 
dose  tetanus  is  induced,  the  animal  dying  in  convulsions. 
In  dot^s  narcosis  is  readily  induced  by  small  doses,  but  the 
animals  suffer  from  salivation,  vomiting,  and  diarrhoea. 

Codeine  was  at  one  time  supposed  to  bo  preferable  to 
morpbine  in  the  troatinont  uf  diabetes,  but  there  is  no  good 
clinical  evidence  in  support  of  this  view* 

Codeine  may  be  used  with  advantage  in  the  treatment  of 
the  cough  of  phthisis,  especially  the  hacking,  irritable 
cough  unattended  with  much  expectoration.  The  followii 
is  suggested  as  a  useful  formula :— 
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Codoino 

Dilute  bydrochloric  acid 
Spirit  of  cliloroform 
Syrup  of  lemons 
Water  


4gr8. 

,     l^drs, 

1  oz. 
.to 4  ozs. 


Moke  a  liuctus.  A  tea-spoonftil  fro*iuently  wlion  the 
cougli  is  troublesome. 

Tbc  *^  glycoriue  and  codeine  jtjUy  "  is  by  no  meaDS  a  bad 
preparation. 

8.  Physiological  Action  op  Thkbaine. 

Thebainc  is  a  tetaaizer,  aud  is  allied  in  physiological 
action  to  etrycLnuie  and  brucine.  It  is  a  powerful  poiBon, 
and  a  tenth  of  a  grain  will  produce  well-marked  symptoms 
in  ft  frog.  Tho  convulsions  are  of  spinal  origin,  as  they 
occur  after  section  of  the  cervical  cord.  Thcbaino  exerts 
no  action  on  the  motor  or  sensory  nerves,  nor  on  gtiiutcd 
muscular  tissue.     Its  physiological  antidote  is  chloral. 

9.  Phi'siolochcal  Action  of  Anarcotike. 

This  substance  was  originally  named  "  narcotiuo "  by  its 
discoverer  Dorosne,  but  as  this  designation  is  singularly 
inappropriate  and  misleading,  it  has  been  renamed 
anarcotine.  It  is  contained  in  Smyrna  opium  to  tho  extent 
of  two  per  cent,  ouly^  whilst  Bengal  opium  contains  six 
per  cent,  Bengal  opium  is  comparatively  poor  in  mor[)hine, 
but  is  rich  in  anarcotine.  Smyrna  opium,  on  the  other 
hand,  is  rich  in  morphine  and  poor  in  anarcotine. 
Anarcotine  poBscspcs  no  narcotic  properties,  but  is  an 
antiperioilic,  and  is  used  with  success  in  the  treatment  of 
malarial  and  intermittent  fevers.  In  some  cases  it  is  but 
slightly  inferior,  aiid  in  other  cases  distinctly  superior  to 
quinine.  It  has  long  liccn  held  in  India  that  opium  is  a 
remedy  for  and  a  protective  against  malarial  infection,  and 
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tlie  remarlcable  immanitj  of  opimu-eaterB  from  diBeasee  of 
this  type  ifi  probably  doe  to  the  presence  of  this  alkaloid. 
Sir  William  Roberts  has  pointed  out  that  in  anarootine  we 
po6SC66  an  antipcriodic  of  great  power,  analogous  to  but  not 
identical  with  ciiiinine.  In  India  for  several  years  it  waa 
regularly  supplied  from  the  Government  factories  at  the 
rate  of  about  a  hundredweight  per  annum,  and  cunsiderablo 
quantitieB  of  tho  alkaloid  are  etill  to  be  found  in  many  of 
the  medical  depots  in  that  country.  It  is  insoluble  in  water, 
but  is  Bolnblo  in  ether  and  in  dilute  acids.  Its  alkaline 
juoperties  are  weak^  and  its  salts  are  unstable.  It  may  be 
given  in  the  form  of  a  pill,  and  according  to  Garden  Ibo 
dose  is  from  one  and  a  half  to  three  grains* 

10.  Otuek  Alkaloids  of  Opium. 

The  other  alkaloids  of  opinm  call  far  but  little  comment, 
and  coniiiarativoly  little  is  known  about  their  physiological 
actions. 

Cryptopine  is  remarkable  from  the  fact  that  it  dilates 
tho  pupil. 

Narceinu  is  said  to  be  a  hypnotic,  and  to  be  more  activo 
than  morphine.     It  posscbses  laxative  properties. 

rftpavcrino  is  said  to  exert  strong  narcotic  effects  without 
inducing  mental  excitement. 

Many  of  those  statements  rest  on  imperfect  evidence. 

IJ.  TuE  Habitual  Use  op  Opium. 

■  Much  of  our  knowledge  of  the  effects  of  opium  on  the 
aystem  is  derived  from  the  confeijaions  of  Do  Quincey.  His 
description  of  his  initiation  into  the  custom  of  opium-eating 
is  BO  graphic  that  it  is  often  quoted — 

m  "I  was   necessarily  ignorant/'  ho  says,  *' of  the  whole 

■  art  and  mystery  of  ojdum-takiug  ;  and  what  I  took  I  took 
I       under  every  disadvantage.     But  1  took  it;  and  in  an  hour 
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—oh,  hoftvons !  what  a  rcvnUion  I  what  an  iiphettying,  from 
its  lowest  depths,  of  the  inner  spirit!  what  au  apocalypse 
of  the  world  within  mo  I  That  nay  pains  had  vanished 
waa  DOW  a  trifle  in  my  eyes;  this  negative  effect  was 
swftllowed  up  in  the  immensity  of  those  positive  offecta 
which  had  opened  before  me,  in  the  abyss  of  divine  enjoy- 
ment thus  finddenly  revealed.  Here  was  a  panacea,  n 
(^dpfxaKov  n;7Te»^^€?,  for  all  human  woes ;  her©  was  the 
secret  of  happiness,  about  which  philosophers  had  disputed 
for  so  many  ages,  at  once  discovered ;  happiness  might 
now  be  bought  for  a  penny,  and  carried  in  the  waistcoat 
pocket ;  portable  ecstasies  might  bo  had  corked  up  in  a 
pint  bottle,  and  peace  of  mind  could  be  sent  in  gallons 
by  the  mail-coach." 

That  the  dreams  which  follow  indulgence  in  opium  are 
not  always  of  a  pleasant  character  is  abundantly  evident 
from  Do  Quinccy's  description.     He  says : — 

"  I  was  stared  at,  hooted  at,  grinned  at,  chattered  at  by 
monkeys,  parroqnets,  by  cockatoos.  I  ran  into  pagodas, 
.\m\  was  fixed  for  centuries  at  the  summit,  or  in  secret 
rooms :  I  was  the  idol ;  I  was  the  priest ;  I  was  worshipped  ; 
I  was  sacrificed,  I  fled  from  the  wrath  of  Bmma  through 
all  the  forests  of  Asia ;  Vishnu  hatml  me ;  Siva  laid  wait 
for  me.  I  came  suddenly  upon  Isis  and  Osii-is;  I  hnd 
done  ft  deed,  tliey  said,  which  the  ibis  and  crocodile 
trembled  at.  I  was  buried  for  a  thousand  years  in  stone 
coffins  with  mummies  and  sphinxes,  in  narrow  chambers 
at  the  heart  of  eternal  pyramids.  I  was  kissed  with  can- 
cerous kisses  by  crocodiles,  and  laid  confounded  with  all 
unutterable  slimy  things  amongst  reeds  and  Nilotic  mnd/* 

It  is  often  said  that  habitual  indulgence  in  opium  induces 
a  physiological  condition  very  similar  to  that  which  results 
from  the  abuse  of  alcohol,  but  this  is  not  the  C4ise.  On  this 
point  De  Quiucey  is  inost  explicit.     He  says:  — 
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*'  Opiunii  I  affirm  peremptorily,  is  incapable  of  producing 
any  state  of  body  at  all  resoiDbling  that  wLicli  is  produced 
by  alcohol,  and  not  in  detjrec  only  incapable,  but  even  in 
kind;  it  in  not  in  tho  quantity  of  its  eflfects  merely ^  but 
in  tho  quality,  that  it  differs  altogether.  The  pleasure 
'given  by  wino  is  always  mounting  and  tending  to  a  crisis, 
after  which  it  declineB ;  that  from  opium,  when  onoe  gene- 
rated, is  stationary  for  eight  or  ton  hours:  the  firsts  to 
borrow  a  tochaical  distinction  from  medicino,  is  a  case  of 
acute,  the  second  of  clirouic  pleasure ;  the  one  is  a  flame, 
the  other  a  steady  and  equable  glow.  But  the  main  dis- 
tinction lies  in  this,  that  whereas  wine  disorders  the  mental 
faculties,  opium,  on  the  contrary  (if  taken  in  a  proper 
manner),  introduces  among  them  cxqiiiiiito  order,  legislation, 
and  harmony.  Wine  robs  a  man  of  his  self-possession, 
opium  greatly  invigorates  it*  \Yino  unsettles  and  clouds 
the  judgment,  and  gives  a  preternatui-al  brightness,  and  a 
vivid  exaltation,  to  the  contempts  and  tho  admirations,  to 
tho  loves  and  tho  hatreds  of  the  drinker;  opium,  on  the 
contrary,  conmiunicates  serenity  and  equipoise  to  all  the 
faculties  active  and  passive,  and  with  respect  to  the  temper 
and  moral  fetilings  in  general,  it  gives  simply  that  sort 
of  vital  warmth  which  is  approved  by  the  judgment,  and 
which  would  probably  always  accompany  a  bodily  con- 
stitution of  primeval  or  antcdOuvian  health.  Thus,  for 
instance,  opium,  like  wine,  gives  an  expansion  to  the  heart 
and  tho  benevolent  aflections ;  but  then  with  this  remarkable 
difference,  that  in  the  sudden  development  of  kind-hoarted- 
noBfi  which  accompanies  inebriation,  there  is  always  more 
or  less  of  a  maudlin  cliaracter  which  oxpuses  it  to  the 
contempt  of  the  bystaudor.  Mun  shako  bauds,  swear  etermil 
^*lup,  and  shod  tears,  no  morliU  kuows  why,  and  the 
lure  is  clearly  uppermost.  But  tho  expansion 
«ir  fooliogs  incident  t*>  opium  is  no   fobrilo 
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access,  but  n  healtliy  restoration  to  that  which  the  mind 
would  naturally  recover  upon  the  removal  of  any  deep- 
seated  irritation  of  pain  that  Las  disturbed  and  quarrelled 
with  the  iriii>ul8€S  of  a  heart  originally  just  and  good." 

Speaking  of  the  effects  of  alcohol,  Do  Quincey  says  :^ 

"  Wine  constantly  leads  a  man  to  the  brink  of  absurdity 
and  extravagance,  and  beyond  a  certain  point  it  is  sure 
to  volatilize  and  to  disperse  the  intellectual  energies, 
whereas  opium  always  seemB  to  compose  what  has  been 
agitated,  and  to  concentrate  what  has  been  distracted.  In 
short,  to  sum  up  in  one  word,  a  man  who  is  inebriated, 
or  tending  to  inebriaticn,  is,  and  feels  that  he  is,  in  a 
condition  which  calls  up  into  supremacy  the  merely  human, 
too  often  the  brtital,  part  of  Lis  nature ;  but  the  opium- 
eater  (I  speak  of  him  who  is  not  suffering  from  disease 
or  other  remote  effects  of  opium)  feels  that  tho  diviner 
part  of  his  nature  is  paramount — ^that  is,  the  moral  affections 
are  in  a  state  of  cloudless  serenity,  and  over  all  is  tho 
great  light  of  tho  majestic  intellect." 

That  there  is  anything  absolutely  cLaracteriBtio  in  tho 
appearance  of  the  habitual  opium-eater  I  do  not  for  tho 
moment  believe.  I  have  known  a  good  many  opium-eaters 
at  one  time  and  another,  and  there  is  nothing  pecnliar 
about  them  any  more  than  there  is  in  the  case  of  the  man 
who  is  an  habitual  tobacco- smoker.  It  may  now  bo  taken 
as  a  settled  and  generally  accepted  fact  that  the  habitual 
use  of  opium  in  moderate  doses  produces  no  deterioration 
of  intellect,  morals,  or  health.  The  deterioration,  if  it 
exists  at  all,  should  be  sought  for  in  the  limited  intellectual 
capacity  of  tho  anti-opiom  fanatics, 

Tho  question  whether  a  person  who  constantly  smokes 
opium,  or  who  has  resource  to  hypodermic  injections  of 
inorpLiue,  is  capable  of  making  a  will  or  executing  an 
important  document  lias  before  now  engaged  the  attention 
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of  the  Law  C'ourtB;  but  as  eacli  particular  caae  must  be 
considered  on  its  moritSj  and  as  many  utlior  circiunstancea 
have  to  be  taken  into  conBideration,  tlniro  has  been  no 
definite  ruling  on  tlie  subject.  Many  years  ago  I  worked 
up  the  literaturo  of  opinna-eating  with  a  view  to  giving 
ovidcnce  in  tbc  Probate  Court  in  a  particular  case,  bnt 
I  could  find  notliing  that  would  induce  mo  to  believe 
that  tliG  custom  of  opiiim-catiug  would  atlect  tbo  tncutal 
condition  to  bucIi  an  extent  as  to  Diakc  the  victim  of  the 
habit  incapable  of  transacting  his  afifuirs  or  of  executing 
a  will. 

The  habitual  use  of  hypodermic  injections  of  luorpLino 
is  a  much  more  serious  matter,  aUhongh  I  know  of  oao 
case  in  which  a  lady  took  an  injection  twice  a  day  for 
a  period  of  nearly  twenty  years  without  suffering  any 
particular  iaconvonienoe.  It  never  mado  her  drowsy,  and 
the  only  apparent  effect  was  to  improve  the  appetite.  When, 
howorer,  the  patient  has  become  a  slave  to  the  syringe, 
sti^pfl  may  bo  resorted  to  with  advantage  to  break  off  iho 
habit 

In  slight  cases,  when  the  administration  of  a  drug  is 
still  in  the  hands  of  the  medical  adviser,  the  following 
rules  may  be  found  useful : — 

L  Do  not  Btoji  the  injections  suddenly. 

2.  Diminieh  the  dose  graJually,  and  without  telling  the 
patient. 

3.  Do  not  give  morphine  alone,  but  combine  it  with 
atropine. 

4.  Diminish  the  duse  of  morphine,  and  increase  the  dose 
of  atropine  until  the  effects  of  the  latter  prediyninato. 
When  the  full  effects  of  the  atropine  ar©  experienced , 
the  patient  will  complain  that  the  injections  have  lost  their 
effect,  and  will  ask  to  have  them  discontinued. 

In  more  confirmed  coses,  when  the  administratiou  of  the 
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drug  is  in  Uie  lianils  of  the  patient,  the  following  Lints 
will  prove  of  service : — 

1.  Tte  patient  must  give  np  the  custody  of  the  syringe 
and  morphine  solution, 

2.  The  dose  must  bo  diminished  gradually,  so  as  to 
make  but  little  demand  on  the  moral  strength  and  self- 
control  of  the  patient.  The  rate  of  redaction  should  not 
exceed  -^  gi**  every  three  or  four  days. 

3.  The  bowels  should  be  kept  well  open. 

4.  Tonics  sliould  bo  given  ^quinine  or  nes  vomica  with 
psionin  and  hydrochloric  acid,  for  example. 

5.  If  the  patient  cannot  sleep,  give  bromide  of  soJium 
in  balf-drauhm  doses  in  plenty  of  water  every  night  at 
bedtime.     Tlic  dose  may  bo  repeated  if  necessary. 

G.  If  the  stomach  is  irritable,  or  if  diarrhoea  is  a 
prominent  symptom,  give  carbonate  of  bismuth  in  half- 
drachm  doses  in  milk  three  times  a  day.  Another  good 
romody  is  carbolic  acid  and  tincture  of  iodine,  Qqu&l  parte, 
a  drop  io  water  three  times  a  day  before  meals. 

7.  If  much  depression,  stimulants  may  be  given,  but 
cautiously,  and  only  in  measured  doses.  Dry  iced  cham- 
pagne is  useful,  and  so  is  coca  vnne. 

8.  Isolation  may  have  to  bo  resorted  to,  but  it  is  better 
to  keep  yoiu'  potient  occupied  and  amused.  Theatre-going 
— if  a  properly  ventilated  theatre  can  be  found— is  a 
valuable  tberapcutic  ageuL 

9.  Finally  the  patient  must  be  fed  up.  A  good  cook 
is  half  the  battle. 


12.  TifEBAPEiTTics  or  OriFM. 

Opium  in  various  forma  and  preparations  is  used  in  the 
treatment  of  such  a  multitude  of  diseases,  that  it  is  no  easy 
matter  to  give,  mthin  a  short  compass,  a  detailed  account  of 
it-s  therapeutical  actions. 
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Laudanum  applied  on  linseed  poaltices  allays  the  pain  of 
neuralgia,  myalgia,  pleurodynia,  and  of  superficial  and  deep- 
seated  inflammations.  It  is  readily  absorbed  by  the  skin, 
producing  its  couetitntional  efl'ects.  This  mode  of  treatment 
must  be  employed  with  caution  in  tbe  case  of  children. 

The  extract  of  opium,  smoked  in  an  opium  pipe,  is  uaod 
for  the  relief  of  astiima,  the  dyspnoea  of  emphysema,  and 
allied  conditions.  It  is  also  said  to  relioYe  tbe  pain  of 
neuralgia,  and  is  largely  resorted  to  by  women  who  lead 
monotonous  lives,  and  have  few  opportunities  of  indulging 
in  sexual  intercourse.  In  the  form  of  cigarettes  it  is  smoked 
to  relievo  the  cough  of  the  early  stages  of  phthisis. 

The  hypodermic  iujectiou  of  morphine  relieves  pain  and 
Bpasm,  and  in  some  cases  induces  sleep.  When  tolerance 
is  cijtablished  it  improves  the  appetite  and,  for  a  time, 
Btimulates  the  capacity  for  mental  exorUon.  One  of  its 
most  legitimate  uses  is  to  relieve  the  dyspnoea  of  aneurysm 
and  some  forms  of  cardiac  disease.  It  is  probably  more 
useful  in  mitral  than  in  aortic  disease. 

For  the  relief  of  pain  morphiqe  is  often  given  hypo- 
dermically^  in  conjuuction  with  atropine,  a  useful  proportion 
being  half  a  grain  of  the  acetate  or  sulphate  of  morphine 
with  a  sixtieth  of  a  grain  of  sulphate  of  atropine. 

tOpiwm  taken  habitually  by  the  month,  acts  as  an  anti- 
periodic,  a  circumstance  which,  to  some,  explains  the  large 
consumption  of  the  drug,  both  in  India  and  in  the  fen 
districts  of  England. 
Laudanum  and  other  preparations  of  opinm  are  given  to 
check  diarrhwa.  In  obstiaato  cases  an  opium  enema,  con- 
taiuiug  fifteen  minims  of  laudauum,  may  bo  injected  into  the 
bowel,  with  an  ounce  of  decoction  of  starch. 
An  opium  or  morphine  suppository  is  often  inserted  into 
the  bowel  to  quiet  the  iuiestinal  movements  after  opera- 
tiana.     The  official  suppository  contains  half  a  grain  of  the 
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tydrochlorftte  of  morpbine,  and  it  is  quite  an  open  qnestion 
if  thiB  is  not  too  mucli  to  employ  with  safety ;  at  all  events, 
tliero  is  a  general  consensus  of  oi>ini(>n  that  this  drug  acts 
mnch  more  powerfully  when  introduced  into  the  bowel  than 
when  given  by  the  month. 

The  ointment  of  galls  and  opinm  was  at  ono  time  largely 
employed  as  an  application  to  external  piles,  but  of  late  it 
has  beeQ|  to  a  very  great  extent,  superseded  by  the  different 
preparalionB  of  hamamelis. 

Ten  grains  of  Dover's  powder — made  up  into  two  pilla^ 
will  check  the  profuse  nigbt*sweating  of  phthisis. 

APOMORPHINE. 

^  1.  Origin. 

The  discovery  of  apomorphine  is  usually  ascribed  to 
Matthiessen  and  Wright,  although  there  is  reason  to  suppose 
that  they  were  to  some  extent  forestalled  by  Arppe,  At  a 
meeting  of  the  Royal  Society,  held  on  Juno  1 0,  1  S<>1},  Mr. 
Augustus  Matthiessen  and  Mr.  C.  E.  A.  Wright  read  a  paper 
received  on  May  Cth  of  the  same  year,  '*  On  the  Action  of 
Hydrochloric  Acid  on  Morphine/'  aad  in  this  communication 
they  gave  particulars  of  the  mode  of  preparing  a  suhBtance, 
for  which  they  proposed  the  name  of  "  apomorphia/'  It 
IB  not  necessary  to  give  all  the  details  of  their  method,  but 
it  practically  amounted  to  this,  that  they  took  some 
morphine,  sealed  it  up  in  a  tube  with  a  largo  excess  of 
hydix>chloric  acid,  and  kept  it  at  a  temperature  of  from 
140'  to  150"  for  two  or  three  hours.  On  breaking  open  the 
tube  it  was  found  to  contain  the  bydrochlorate  of  the  new 
base  apomorphine.  It  was  purified  hy  dissolving  in  water, 
adding  an  excess  of  bicarbonate  of  sodium,  and  extracting 
the  precipitate  with  etlicr  or  chloroform.  On  shaking  up 
the  solution  with  hydrochloric  acid  the  sides  of  the  vessel 


m 


PHARMACOLOOY^  AND  THERAPEUTICS. 


■ 


b&camo  cuated  with  orjatals  of  tlie  hydroclilorate.  These 
wcru  drained  from  the  mother  liquor,  washed  with  cold 
wntor,  rccrystalliztiil  from  hot  water,  and  dried  on  bihnloua 
papc^v  or  over  sulphuric  acid.  This  was  the  way  in  whioh 
they  originally  obtained  their  apomorphine  j  but  they  found 
on  furl  her  investigation  that  the  new  base  might  also  be 
prepared  by  digesting  morphine  with  excess  of  hydrochloric 
acid  for  sumc  days  on  a  water  hath  under  paraffin. 

In  this  process  the  murphiuc  loses  a  molecule  of  water, 
and  becomes  convorted  into  apomorphine  (morphine,  C,; 
Hi,  NO,  -  II.0  4-  0„  H,,  NO,,  apomorphine). 

They  found  thut  apomorphiuc  might  also  be  obtaiae^i 
hy  beating  codeine  and  hydrochloric  acid  according  to  the 
formula  (codeine,  C,;  U,-.  (CH,)  HNO,  -f  HCl  =  CH.ri  + 
HO  4-  * *„  Hj;  NO,,,  apomorphine).  It  is  probable  that  in 
this  reaction  there  is  an  intermediate  product,  but  with  this 
wo  are  not  for  the  moment  concerned. 

These  same  observers  showed  that  ttpomorphino  was 
formed  when  luerphino  was  heated  with  dilute  sulphuric 
acid  in  scaled  tubes  for  some  hours  at  a  temperature  of  from 
140*^  to  I50\  This  is  pretty  much  what  was  done  nearly  • 
HUartor  of  a  ceotury  proviottsly  by  Arppe ;  his  product, 
which  was  probably  an  impiu'c  sulphate  of  apomorphine, 
being  subsequontly  named  by  Laurent  and  Gerhardt 
"  snlphomorphide." 

2.   PBSPARATlOil. 

There  is  only  one  preparation  of  iipomorphino  in  the  Phar- 
pLa€0p4.eiaj  a  one  in  hfty  solution  of  tho  hydrochlorate.  It 
is  called  the  injeotio  aponiorphinm  hypodermiea,  although 
it  is  employed  <iuitc  as  frequently  in  cough  mixtures  and 
liuctuses  as  it  is  subcutaueously.  When  the  emetic  effect  is 
rotpiired  it  is  iujected  under  the  skin,  whilst  for  its  ezpoc* 
toraut  tuition  it  is  given  by  mouth.   It  is  made  with  camphor 
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^'ater,  which  is  an  uadesImblG  metUxmi.  It  rapidly  turoa 
green  on  exposure  to  tlio  air,  but  undergoes  no  chnnge  in 
physiological  action.  The  tlirovtion  that  it  Bhould  be  pro- 
pared  as  req^nirod  for  use  is  unnecessary  and  misleading, 
as  it  retains  its  properties  unimpairod  fur  at  least  a  year* 
In  cases  of  poisoning  the  solution  i&  rcqnired  at  once,  and 
there  is  no  time  to  send  to  a  chemist  to  get  it  made  up, 

3.  Action  and  Uses, 

Apomorpbine  is  a  powerful  emetic,  and  is  extensively 
used  for  that  purpose,  A  dose  of  a  tenth  of  a  grain  given 
bypodurmically— five  minims  of  the  injcctio  apomurphiuai 
hypodcrmica— speedily  evacuates  the  contents  of  the 
stomach.  It  is  of  mucb  value  in  cases  of  paisoning*  It 
is  tiot  in  any  way  allied  to  morphine,  and  may  be  used 
with  advantage  in  cases  of  narcotic  poisoning.  Given  in 
this  dose  it  rarely  produces  collapse,  and  may  bo  employed 
with  perfect  safety.  In  addition  to  being  a  powerful  emetic, 
it  is  a  valuable  expectorant.  In  doses  of  a  tenth  of  a  grain 
three  times  a  day  by  month,  it  facilitates  tbo  expectoratioi 
of  phlegm,  and  does  not  induce  vomiting.  Even  as  much' 
as  twenty  minims  of  the  official  solution  (one  in  fifty)  may 
be  given  froiucutly  with  perfect  safety.  It  stimulates  the 
respiratory  and  vomiting  centres  and  increases  the  secretion 
of  bronchial  mucus. 

Why  apomorphino  should  act  as  an  emetic  when  given 
hypodermically,  and  as  an  expectorant  when  administered 
by  mouth,  is  a  subject  which  has  often  boon  diflcussed.  It  is, 
I  think,  simply  a  question  of  the  rapidity  of  absorption. 
With  the  viow  of  tustiug  the  question  of  the  rapidity  of 
absorption  1  administered  in  the  form  of  an  ointment  what 
would  be  an  emetic  dose  of  apomorpliine  if  given  hypodtr- 
mically,  I  had  three  spocimens  piei>ared,  on©  with  lard, 
one  with  vaseline,  and  one  with  lanoliue,  each  eontuiuii 
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one-tentt  of  a  gram  to  the  draclim.  They  were  giTen  to 
three  dilFercnt  patients,  with  instructions  that  they  bhould 
be  rnbhed  into  the  chosfc  before  the  fire  at  bedtime.  They 
produced  no  emetic  effect.  The  strength  of  the  ointment 
was  then  increaBod  in  each  case  to  one-fifth  of  a  grain,  and 
the  result  was  the  same.  I  euhsccioently  employed  an 
ointment  containing  a  grain  of  apomorphine  mixed  with  an 
ounce  of  lard  or  lanoIino>  directing  the  patient  to  rub  in 
half  the  «;[iiantity  ou  two  consecutive  nights.  It  acted  as  an 
expectorant,  the  effect  lasting  for  some  hours,  but  it  induced 
no  nausea,  I  refteated  this  in  several  cases,  and  the  result  was 
always  the  same.  I  presume  that  the  fact  of  the  drug  being 
comparatively  slowly  absorbed  affords  an  explanation  of 
what  at  first  sight  appears  an  anomalous  result.  Practically 
it  is  a  decided  advantage  to  have  at  our  disposal  a  drug 
which  may  bo  roliod  ou  to  induce  an  expectorant  ettoct 
when  used  in  the  form  of  an  ointment.  In  the  case  of 
children  suffering  from  bronchitis  this  mode  of  treatment  is 
of  much  value. 

There  is  no  reason  why  apomorphine  should  not  bo  given 
in  combination  with  morphine.  Eossbach  speaks  highly  of 
this  mixture  in  the  treatment  of  phthisis,  and  says  that  it 
lessens  the  frequency  of  tho  cough  and  increases  the  fluidity 
of  the  sputum.  Lauder  Brunton  says : — "  When  apomorphine 
and  morphine  are  given  together,  they  do  not  destroy  each 
other's  action,  ho  that  fi'om  tho  combination  we  get  increased 
secretion  from  the  mucous  membrane,  witli  diminished  irri- 
tability of  tho  respiratory  centi-e  and  consequently  lessened 
cough.  The  cases  in  which  the  coin  hi  nation  is  useful  are 
those  where  there  is  difficulty  in  breftthing,  continual  cough, 
and  thick  tenacious  mucus." 

I  have  also  employed  apomorphine  as  a  spray,  on  the 
liues  of  the  old  ipecacuanha  wine  treatment,  I  used  for  its 
admiuistration  a  bottle  with  a  cunical  lM»ttom,  the  silver  tube 
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reacbing  to  the  apex,  so  that  tho  whole  of  the  solution  cuuld 
bo  utilized.  I  took  care  to  observe  the  rccogDizod  pic- 
CttutioDB  in  such  cases,  using  ft  warm  solution,  making  the 
patient  spit  out  the  fluid  which  accnmulalod  in  tho  mouth, 
instructing  him  not  to  arch  hit*  tongue  against  the  roof  of  the 
month,  and  making  him  inspire  deeply  with  every  contrac- 
tion of  the  air  ball.  I  began  with  ten  minims  of  tho  one 
per  cant*  solution  in  a  little  water  for  each  inhalation,  but  I 
now  f refill  en  tly  give  as  much  as  half  a  drachm  at  a  dose. 
The  expectorant  effect  is  very  marked,  ospeciBlly  with  tho 
large  doseg, 

Tho  pointe  to  remember  about  apomorphine  are  : — 

1.  That  although  made  from  moriihine,  it  has  no  narcotic 
properties, 

2,  That  given  hypodermicftUy  it  ie  a  powerful  emetic. 

•'J.  That  given  by  mouth  it  is  the  best  of  all  expectorants. 

4r  That  tho  Pharmacopteia  solution  is  absurdly  named, 
as  the  "injectio  apomorphinie  bypodermica"  is  moro 
frequently  administered  by  month  than  subcutaneously. 

5*  That  it  is  not  necessary  that  the  solution  should  be 
freshly  prepared* 

6,  That  a  few  drops  of  dilute  hydrochloric  acid  wiil 
prevent  the  solution  from  turning  green. 

7.  That  mixtures  containing  apomorph in o  are  conveniently 
flavoured  with  syrup  of  tor  or  syrup  of  Virginian  prune. 

8.  That  apomorphine  can  be  prepared  either  from 
morphine  or  codeine, 

9,  That  there  are  two  doses  for  apomorphine,  the  ox* 
peetorant  dose  and  the  emetic  dose,  just  »s  there  are  two 
doses  of  carbonate  of  ammonium. 
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COCA  AND   COCAINE. 

1.  Introduction. 

By  coca  wo  mean   the  dried  leaves  of  tho  Eryihrt 
com^  a  slirub  growing  wild  in  many  parts  of  South  Americft, 
but  6xteni$iTely  cultivated  for  modiciiial  purposes. 

The  leaves,  when  matured,  are  carefully  picked  by  hand 
BO  as  to  avoid  breaHng  tliem,  and  they  are  then  dried  in  tbo 
Sim.  Tbo  industry  must  bo  a  very  large  one  if  reliance 
can  be  placed  on  the  statement  that  two  mOlion  poouds* 
worth  are  produced  every  year. 

Coca  leaves  were  used  by  the  abarigines  long  before  their 
conqnest  by  the  Spaniards.  They  regarded  them  08  a 
diviuf  gift,  and  spoke  of  them  as  **that  heavenly  plant 
which  Batisfios  tho  hungry,  strengthens  tho  weak,  and  makes 
men  forget  their  misforttmea.**  At  first  the  leaves  were 
reserved  for  religious  rites  and  the  nse  of  the  sovereign, 
and  to  this  day  they  are  regarded  with  superstitious  drood 
by  tho  Indians,  who  put  them  in  the  motiths  of  their  dead  to 
secure  them  a  favourablo  reception  in  tho  next  world. 
They  were  employed  by  the  rornvians  as  a  medium  of 
exchange,  and  on  the  introduction  of  a  gold  and  silver 
coinage,  becamo  tho  chief  article  of  commerce.  Tho 
Spaniards  wero  at  first  opposed  to  their  introduction,  and 
the  priests  promulgated  edicts  against  them,  denouncing 
tbcm  as  *' Elusio  del  domonio."  Tho  prohibition  was 
removed  when  it  was  found  that  they  were  a  source  of 
roventie,  and  the  mine  owners  recognized  their  valuo  in 
sustaining  and  iucroa«ing  tho  productive  power  of  their 
employe's.  The  earliest  account  of  coca  was  given  by  Dr. 
Mouardes  of  Seville,  in  1509,  and  an  English  translation  of 
his  paper  was  published  iu  London  in  l51Mi. 

The  dried   loaves  are  chewed  by  the  natives  of  South 
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America  to  sustain  strengih  and  appo&se  bntiger  iti  ^e 
ftlisence  of  food.  The  rural  postman  before  starting  on  Ms 
long  joameys  provides  himself  with  a  little  bag  of  the 
leaves  and  some  finely-powdered  lime.  When  he  wishes 
for  a  chew  ho  forms  a  roll  of  loareB  in  his  month  with 
his  tongue,  moistens  a  slip  of  wood,  dips  it  in  the  lime  or 
in  ashes  and  smears  it  oTcr  the  roll  of  leaves.  Tliis  brings 
out  the  flavour  and  excites  the  flow  of  saliva.  It  is  said 
that  those  post-runners  carry  letters  more  than  a  hundred 
leagues  without  partaking  of  food  of  any  kind.  Native 
travellerB  apparently  derive  such  sustctiance  from  chewing 
the  leaves  that  they  froqnently  take  no  food  for  four  or  five 
days,  although  travelling  on  foot  daring  the  whole  time. 
They  say  that  when  provided  with  a  good  supply  of  leaves 
they  feel  neither  hunger  nor  thirst,  and  can  without  inoon* 
venicnce  remain  eight  or  ten  days  withoot  sleep.  Miners 
chewing  the  leaves  every  three  hours,  and  taking  no  food 
but  an  occasional  handful  of  rice  or  maize,  are  enabled  to 
work  for  twelve  hours  at  a  stretch  without  inoonvonicnce. 

It  is  stated  that  coca  does  not  destroy  the  appetite,  the 
proof  being  that  when  the  work  is  over  they  not  only  enjoy 
a  good  meal,  but  often  eat  ravenously.  It  is  possible  that 
many  of  these  statements  are  incorrectly  reported  and  are 
exmggerated.  It  is  generally  admitted  that  the  excessive 
use  of  coca  is  injnrions,  and  that  the  confirmed  "  co<juero," 
chewer,   becomes   after  a    time    listless,  huggard  and 

oomy,  and  that  ho  is  not  altogether  a  lively  companion. 

A  good  deal  of  attention  was  attracted  to  the  subject  of 
coca  eating  in  1876,  by  the  Btatcraent  that  the  American 
pedestrian,  Weston,  employed  the  loaves  for  sustaining  hiR 
strength  in  his  long  walks,  and  also  by  the  publication  of 
papers  on  its  physiological  action  by  the  lato  Sir  Robert 
Christison,  and  especially  by  the  late  Mr.  G.  F.  Dowdoswell, 
the  latter  of  whom  investigated  the  matter  very  thoroughly. 


358 


PHARMACOLOGY   AND  THERAPEUTICS, 


Mr.  Dowdeswoirs  view  was  that  coca  was  practically 
inactive*  In  his  paper,  published  iu  tbe  Lancet  in  187»3,  lie 
says : — 

"Without  assorting  that  it  is  positiyely  inert,  it  is 
concluded  from  those  experiments  that  its  action  is  so 
slight  as  to  preclude  tlio'  idea  of  its  having  any  yalue  either 
therapeutically  or  popularly ;  and  it  is  the  belief  of  the 
writer,  from  observation  upon  the  oflFect  on  the  poise,  etc., 
of  tea,  milk-and-wator,  and  oven  plain  water,  hot,  tepid, 
and  cold,  that  such  things  may,  at  slightly  diflercnt 
temperatureB,  prodnce  a  more  decided  effect  than  even  large 
doses  of  coca,  if  taken  at  about  the  temf  erature  of  the 
body."  Whilst  not  endorsing  this  expression  of  opinion, 
I  can  Bpealt  from  personal  observation  as  to  the  care  with 
which  these  experiments  wore  conducted, 

2.  A<  TivE  Prdicu^les. 

Cocaine,  tlie  chief  active  principle  of  coca,  was  isolated 
in  1860.  It  is  methyl-benzoyl-ecgonin.  Good  leaves  yield 
about  a  half  per  cent,  of  the  alkaloid.  It  is  soluble  in  water, 
alcohol,  other,  chloroform,  and  oil  of  cloves.  It  forms  salts, 
of  which  the  hydrochlorate  is  official. 

The  alkaloid  itself  requires  more  than  seven  hundred 
parts  of  water  to  dissolve  it,  but  the  hydrochlorate  is  much 
more  soluble,  dissolving  in  half  its  weight  of  water.  On  the 
other  hand,  cocaine  is  soluble  in  oil  of  vaseline,  in  oil  of 
cloves,  and  iu  most  volatile  and  fixed  oils,  whilst  the  hydro- 
chlorate is  insoluble  in  fats  and  oils,  and  should  not  bo 
prescribed  mth  them. 

Cocaine,  under  favoumblo  circumstances,  readily  yields 
derivatives.  When  heated  with  mineral  acids  it  is  decomposed 
into  benzoic  acid,  methyl  alcohol,  and  another  alkaloid 
ccgonin. 

When  cocaine  is  simply  heato<l  in  watery  solution  a  leas 
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complete  docompoBitioii  takes  placo,  the  solution  dopositing 
on  evaporfttion  a  cryBtftUino  Bubstanco  called  bcuzol-ecgonin. 
The  leaves  also  contaiti  Hygrio,  a  volatile  principle. 
Some  varieties  of  coca  contain  anotlicr  alkaloid,  known 
as  cinnamyl-oocainoj  whilst  a  substance  called  cucamine  is 
also  described. 

3.    PREPAIIATIOKS. 

There  is  one  official  preparation  of  coca— the  liquid 
extract — and  there  is  one  official  preparation  of  cocaine, 
the  discs  or  lamoll©  made  up  with  glycerin  and  gelatin, 
and  containing  :;?—  of  a  grain  of  the  hydrochlorate  in  each* 
The  lamellEB  of  the  Pharmacopoeia  are  wseful  preparations, 
and  fire  intended  for  application  to  the  eye.  There  are 
three  official  lamollte  : — 

1.  Lamelim  Atropinse^  discs  of  atropine,  contain  tj^jVo  ^^  ^ 
grain  of  the  sulphate  in  each,  and  are  used  for  dilating  the 
pnpil. 

2.  Lamellve.  Physostifjminse^  discs  of  physostigmine,  con- 
tain Yoao  ^f  ^  grain  of  physostigmine  in  each,  and  are  nsed 
for  contracting  the  pupil. 

3.  Lnmelhe  Cocmuse^  discs  of  cocaine,  contain  -^-^  of  a 
grain  of  the  hydrochlorate  in  each,  and  are  used  for  pro- 
ducing anwHtheHia  of  the  conjunctiva  and  dilating  the 
pnpil. 

In  addition  to  the  official  preparation  of  coca  there  arc 

various   unofficial    wines,   one   of   the   best    known    being 

Mariani's,     A  good  coca  wine  may  be  made  by  mticerating 

the  dried  coca  leaves   for  six  days  in  any  red    wine — the 

proportions  being  six  of  the  leaves  to  on©  hundred  parts  of 

the   wine.     As   good   leaves  cost  only  about   a  shilliiig  a 

I  pound,  there  is  a  cheaper  method  than  buying  the  advertised 

L         preparations,  lot  alone  the  question  of  purity. 

^B       Cocaine   tabloids,  containing  one*thii*d  or  one-half  of  a 

^ - 
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grain  lq  oacb,  ojte  largely  Gmployod  botb  for  intornftl  adminis- 
tration and  for  local  application.  They  are  freiinently  used 
in  the  treatment  of  sea-siclaiess,  and  ore  eflScaeious  and 
trustworthy. 

4.    Phtsiolooioal  Action  or  Coca. 

A  general  idea  of  the  properties  of  the  drug  will  have 
been  gathered  from  the  introductory  remarks  on  its  history 
and  uses.  There  is  a  general  consensns  of  opinion  that 
moderate  doses  of  coca  are  not  hurtful,  bnt  are  in  many 
cases  beneficial.  It  is  said  that  the  dmg  exerts  first  a 
sedative  and  then  a  etimnlating  effect  on  the  higher  nerve 
centres.  There  may  b©  obtained  from  coca  tho  pleosnrable 
effects  both  of  caffeine  and  morphine,  tho  chewer  experiencing 
tho  soothing  effect  of  the  former,  and  avoiding  the  diBagrce- 
able  after  conBeqncncos  of  tho  latter.  The  complete  abeenco 
of  depression  or  mental  confusion  is  doe  to  the  rapidity 
with  which  the  period  of  stimmlation  succoods  tho  primary 
stage.  It  is  probable  tbat  coca  has  the  power  of  diminishing 
metabolism. 

5.  The  Phtsiolocioal  Action  of  Cocatuk, 

The  literature  of  this  Bubject  has  attained  such  gigantic 
proportions  that  it  is  no  easy  matter  to  cope  witli  it. 
Niemann,  as  long  ago  as  I860,  noted  the  fuel  that  cocaine, 
when  applied  to  the  tongue,  produced  amethesia, 

Schroff,  in  1862,  found  that  doses  of  0*05  grammee 
admiuistored  to  rabbits  gave  rise  to  disturbance  of  pnlae 
and  respiration,  and  also  produced  temporary  mydriasio. 

Fromnuller,  a  year  later,  showed  that  doses  of  0-03  to 
0.33  grammes  caused  in  man  little  or  no  disturbance, 

In  1874t  Bennett  published  an  experimental  inquiry  into 
tho  physiological  actions  of  theino,  caffeine,  guaranina, 
cocaine,  and    theobroinine,  and    ilemonstratod    that  cocaine 
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exei-ted  its  mflnence  ebiefly  on  the  seneory  nerves,  and  was 
an  ana&8tlieti<?. 

In  1876,  Ott  showed  that  it  dilated  the  pupil. 

These   ohsorvations^  however,  appear  to  have  heen  for- 

I  gotten;  and  although  vaidons  preparations  of  coca  were 
largely  employed  as  therapontic  agents,  the  active  principle 
itself  was  rarely  used,  and  its  very  existence  was  unknown 
to  the  majority  of  medical  practitioners, 

■         Suddenly,  however,    the   whole    aspect    of    affairs 

changed.  On  Sept.  15,  1884 — a  date  long  to  he  remembered 
in  the  annals  of  therapoutics-^Dr.  Karl  Kidlcr,  of  Vienna^ 
demonstrated  at  the  Ophtlialmological  Congress  at  Heidel- 
berg, the  action  of  a  solution  of  cocaine  when  applied  to 
the  eye.  Dr.  Kiiller,  it  appears,  had  long  been  aware  that 
cocaine  acted  as  a  local  aniesthetic  to  the  larynx,  and  it 
occnrred  to  him  that  similar  reamlts  might  be  obtained  if 
used  for  other  mucous  membraneB.  At  the  Heidelberg 
Clinic  two  drops  of  the  solution  were  dropped  into  the  eyo 
of  a  patient  experimentally,  and  in  a  few  minntes  it  was 
noticed  that  the  senBitivenees  of  the  surface  was  below 
normal.  A  drop  or  two  more  and  the  ameslhesia  was 
complete;  a  probe  was  pressed  upon  the  cornea  until  the 
surface  was  indented^  it  was  rubbed  over  the  surfaoo  of  the 
cornea,  it  was  rubbed  over  the  conjuuetivoi,  a  speculum  was 
introduced  and  separated  the  lids,  and  they  were  stretched 
to  their  ntmost,  the  conjunctiva  was  seized  with  a  pair  of 
forceps,  and  the  globe  was  moved  about  in  various  diroctioDS, 
but  there  was  no  pain,  and  the  patient  declared  that  ho 
experienced  no  ineonvenieuce  of  any  kind.  Before  the 
experiment  the  eye  had  been  tested,  and  was  shown  to 
pOBsess  the  normal  sensitivtmess ;  the  other  eye,  which 
was  not  treated,  remained  in  this  respect  perfectly  normal. 

^    At  first  a  two  per  cent,  solution  was  nscfl,  but  subfiequently 

^k  it  was  increased  to  four  per  cent. 
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A  knowledge  of  this  wonderfal  discoTery  spread  quickly, 
and  in  a  few  days  tbere  were  hundreds  of  workers  in  the 
field  wbioh  had  been  so  suddenly  opened  to  them.  Cocaine 
was  dropped  into  the  eye  and  rubbed  into  the  skin,  applied 
to  the  larynx  and  pharynx,  and  even  injected  into  the 
rectum  and  ya^na.  The  price  of  the  drug  rose  rapidly, 
and  physicians  were  found  only  too  pleased  to  pay  half  a 
crowu  a  grain  for  the  priyilege  of  trying  it.  Every  one 
seemed  anxious  to  do  something  to  associate  his  name,  in 
however  small  a  degree,  mth  so  momentous  a  discovery. 
The  result  was  tho  publication  of  a  host  of  papers  and 
articles,  many  of  them  displaying  only  too  obviously  the 
signs  of  haste  and  crude  experimentation. 

We  have  now  to  consider  the  present  state  of  our  know- 
ledge with  regard  to  the  effects  of  cocaine  on  special  orgaue 
and  special  tissues: — 

(i)  On  the  eye. — One  of  the  most  striking  effects  of 
cn<*aine  is  the  production  of  aniesthosia  of  tho  conjunctiva 
wlicn  applied  topically. 

This  striking  property,  as  we  have  seen,  was  discovered 
by  Dr,  Earl  Enllcr,  of  Vienna,  in  1884.  In  his  paper 
he  says : — 

"  A  few  drops  of  a  watery  solution  of  muriate  of  cocaine 
dropped  on  the  cornea  of  a  gainea-pig,  rabbit,  or  dog,  or 
instillod  into  tho  conjunctival  sac  in  the  ordinary  wfty, 
cause  for  a  short  time  winking  of  tho  eyelids,  evidently 
in  conso(juonco  of  a  slight  irritation.  After  from  one-half 
to  one  minute  the  animal  again  opens  its  eyes,  which 
gratlually  assume  a  stating  look.  If  now  tho  cornea  \% 
touchtMl  with  a  piohoad — in  wliich  experiment  we  have 
carefully  to  avoid  touching  tho  eyelashes — the  lids  are 
not  closed  by  reflex,  tho  eyeball  docs  not  move,  the  head 
is  not  drawn  back  as  usuaU  the  animal  remains  perfectly 
quiet,  and    on   application    of  stronger   irritation    we   can 
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oonvinco  onrselvos  of  th^  cmnjili^t^  ancesthesia  of  the  cornea 
and  conjanctiva.  In  this  way  I  have  scratched  and  trans- 
fixed the  curaea  of  my  animals  used  for  experiment  witli 
needlcftj  nnd  have  excited  them  witli  electric  currents  80 
BtroDg  as  to  cause  pain  in  my  fingers  and  become  <imte 
intolerable  in  the  tongue ;  I  have  cauterized  the  cornea 
with  the  nitrate  of  silver  stick  until  it  became  milky  white. 
Daring  all  this  the  animals  did  not  move.  Tho  last 
experiment  convinced  me  that  the  anfesthesia  involved  the 
whole  thickness  of  the  cornea,  and  did  not  affect  the 
£iirffLce  only.  Bnt  if  I  incised  the  cornea  the  animals 
mBnifested  intense  pain  when  the  aqueous  humonr  escaped 
and  the  iris  prolapsed.  I  have  been  unable  hitherto  to 
decide  by  experiments  on  animals  whether  or  not  the 
iris  could  be  antrsthetized  by  dropping  tho  fiolntion  into 
the  corneal  wound,  or  by  prolonged  instillations  into  the 
conjunctival  sac,  for  experiments  to  test  the  sensibility  of 
non-narcotized  animals  are  very  complicated  and  difficult, 
and  do  not  yield  nnamhignous  results.  The  last  question 
which  I  subjected  to  experimentation  on  animals,  viz. 
whether  or  not  the  inflamed  cornea  could  be  anaosthetized 
by  cocaine,  was  answered  in  the  affirmative.  The  cornea, 
in  which  I  had  previously  induced  acute  keratitis,  became 
as  insensible  as  a  healthy  one.  Complete  anfesthesia  of 
tho  cornea  from  the  use  of  a  two  per  cent,  solution  lasts 
ten  minutes  on  an  average.  After  such  successful  ex- 
periments on  animals,  I  did  not  hesitate  to  apply  cocaine 
also  to  the  human  eye,  trying  it  first  on  myself  and  some 
of  my  friends,  then  on  a  great  number  of  other  persons, 
obtaining,  ivithout  exception,  the  result  of  a  perfect 
anffisthesia  of  the  cornea  and  conjunctiva.  The  course  of 
the  phenomena  is  as  follows:  If  some  drops  of  a  two 
per  cent,  solution  are  instilled  into  the  conjunctival  sac, 
or,   better   still,  lot  mo  over   the  cornea,   first  a  slight 
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boming  (•ceompftiiied  by  some  labliTymation)  is  felt,  whieli 
in  £rom  a  half  to  one  minute  disappeara,  being  followed 
by  a  doll  ssneatson  of  dijuoBB^  The  eje,  like  ibat  of  tbe 
animals  mentioned  above,  assumes  a  storiog  look,  owing 
to  a  considerable  dilatation  of  the  palpebral  iistntre.  If 
BOW  tbe  cornea  is  tonched  witb  the  bead  of  a  pin  tio 
sensation  of  pain  or  of  contact  is  experienced  and  all 
Teflexes  are  absent.  Tbe  same  holds  of  the  conjanctiTa, 
in  which  the  sensation  of  temperstnrc  is  likewise  abolished. 
The  scleral  coDJnnctiya  can  be  grasped  with  a  pair  of 
toothed  forceps,  or  a  dimple  can  be  made  into  the  cornea 
by  pressure,  withont  any  unpleasant  sensation  or  the  least 
re£ex  on  the  part  of  the  person  thus  treated;  the  only 
thing  he  perceives  is  an  indistinctness  of  objects  owing  to 
tbe  currature  of  the  cornea.  This  complete  ameetheeia 
lasts  from  seven  to  ten  minutes,  then  passes  tbrongb  a 
longer  stage  of  reduced  sensibility  into  the  normal  con* 
dition.  About  fifteen  or  twenty  minutes  after  the  instilla- 
tion the  pui)il  begins  to  dilate.  The  dilatation  reaches  its 
highest  degree  within  the  first  hour,  decreases  considerably 
in  the  seoond  hour,  and  disappears  without  a  trace  in  a 
few  hours  more,  The  pupil  is  never  ad  maximum  dilated, 
responds  promptly  to  light  and  convergence  during  tbe 
whole  time,  and  for  that  reason  the  sensation  of  being 
dazed,  connected  with  atropine  mydriasis,  is  totally  absent 
or  only  slightly  pronounced." 

A  very  insignificant  paralysis  of  accommodation  appears 
and  disappears  with  the  dilatation  of  the  pupil.  A  two 
por  cent,  solution  produces  no  irritation  of  any  kind,  and 
its  effects  disappear  in  from  fifteen  to  twenty  minutes. 
When  it  is  required  to  produce  an  anffisthetio  efifect 
withont  dilating  the  pnpilj  the  cocaine  is  combined  with 
pilocarpine. 

(2)  On    ihf!  mufous    meiwtran*'/*.— Cocaine   produces    an 
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anjestbotio  oflfect  when  applied  to  any  mucous  mombraoe. 
Tie  cocauized  area  becomes  pale,  blanched,  and  finally 
almost  bloodless,  so  t!iat  the  sensory  nerves,  being  deprived 
of  their  duo  supply  of  blood,  ceaso  to  comraunicRte  impree- 
Bions.  There  is  tir&t  a  Iosb  of  teu8ibility  to  pain,  then  to 
chaDges  in  temperature,  and  iinally  tactile  impressions  are 
lost.  The  nerves  of  spccifJ  sense  also  fail  to  perform  tlieir 
reepoctivo  functiooB.  Thus,  when  cocaine  is  applied  to  the 
mucous  membrane  of  the  nofle,  the  appreciation  of  smell 
is  loBt;  and  in  the  same  way  when  a  solution  is  painted 
on  the  tongiie  there  is  loss  of  taste.  The  effect,  however, 
ia  only  temporary,  and  passes  off  in  from  twenty  minutes 
to  balf  an  hour.  It  ia  probable  that  cecal  no  acts  by 
paralyzing  the  tcnninal  twigs  of  the  sensory  nerves  as 
well  as  the  sensory  end-organs,  although,  poesibly,  the 
effects  may  be  duo  to  a  purely  voso-motor  action. 

(3)  On  the  sJcin, — The  action  of  cocaine  on  the  unbroken 
skin  ia  much  less  marked  than  when  applied  to  mucous 
membranes,  the  explanation  being  that  it  is  less  readily 
absorbed.  Local  aniesthesia  may  be  induced  by  injecting 
the  drug  hypodermically. 

(4)  On  ihc  nenom  gtfutem, — When  taken  internally  cocaine 
exerts,  first,  a  stimulating,  and  then  a  paralyzing  action 
on  the  nerve  centres.  It  affectSj  first,  the  cerebral  hemi- 
spheres, next  the  medulla,  and  lastly  the  spinal  cord. 
On  painting  the  exposed  motor  areas  of  the  brain  with 
a  solution  of  cocaine  their  excitability  is  lessened  and 
epileptiform  convulsions  are  prodwced  by  the  local  appli- 
cation of  the  Faradic  current  with  much  greater  difficulty 
than  in  the  normal  condition.  In  largo  doses  cocaine 
may  give  rise  to  fulness  of  the  bend,  a  sense  of  weariness 
and  restlessness,  an  inability  to  control  the  ideas,  often 
accompanied  by  giddiness.  In  the  case  of  dogs,  cocaine 
produces  a  eurioUK  condition   of  <leliriiuu,  which  may  bo 
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described  by  the  word  ecstasy*  An  aaimal  wliicb  is 
Labitnally  calm,  quiet,  and  fielf-contaiued,  soon  after  an 
injection  of  cocaine  will  friek  about  and  display  every 
iudiration  of  affection  and  delight.  Tbis  continues  for 
eome  bours  until,  little  by  little,  the  normal  condition  is 
resumed.  When  the  dose  administered  ia  very  large  the 
dog  is  dejected,  and  may  bo  seized  with  an  attack  of 
oonvukioHB.  It  appears  that  thoee  large  doses  exert  a 
peculiar  effect  on  the  semi-circular  canals,  due,  probably, 
to  the  production  of  ana'sthosia  of  the  nerves  connected 
with  them.  This  is  showu  by  rhythmical  movements  of 
tho  head,  disturbance  of  ociuilibrium,  loss  of  co-ordinatioo, 
rotary  convulsions,  aud  opisthotonos.  The  couTulsiona  are 
undoubtedly  of  cerebral  origin^  for  they  cease  when  the 
cord  is  divided. 

(5)  On  re^ptrafturi,  — H,  C,  Wood  and  D.  Ccma  have 
shown  that  cocaine  ia  in  dogs  a  powerful  respiratory 
stimulant,  increasing  the  amount  of  air  taken  into  and 
expelled  from  tho  lungs.  It  oierta  this  action  by  a  direct 
influence  on  the  nerve  centres  which  preside  over  the 
respii-atory  movements.  In  this  respect  it  ia  allied  to 
strychnine  and  atropine. 

(6)  Mufyr  aclums. — Cocaine  contracts  the  bloed-vesfiels 
and  stimulates  the  heart,  heightening  blood  pressure. 

Cocaine  loBBons  most  of  the  secretions,  the  salira,  the 
gastric  juice,  etc.,  as  shown  by  impairment  of  digestiTe 
power,  and  other  examples. 

The  peristaltic  movements  of  the  intestines  are  at  ^'st 
increased,  biit  at  length  become  sluggish. 

A  alight  rise  of  temperature  has  also  been  found  to 
follow  the  admin istratiou  of  cocaina 

Cocaine  is  probably  eliminated  for  tho  most  part  by  the 
kidneys;  aud,  after  large  doses,  albumin  aud  sugar  hav© 
boon  detected  in  the  urine. 
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6.  Thebapedtics  or  Cocaise. 

Cooaino  has  been  oraployed  with  success  in  the  treatraent 
of  a  large  number  of  very  different  morbid  conditions. 

It  is  not  readily  absorbed  by  tke  nnbroken  skitij  but  a  too 
per  cent,  solution  in  oil  of  cloves  nibbed  into  tbe  affected 
part  affords  relief  in  neuralgia.  When  applied  to  a  blistered 
fturftfcco,  it  anajBthetizoB  the  part.  Wht-n  injected  hypodermi- 
cally  in  doses  of  a  tbird  of  a  grain,  it  produces  some  local 
autcatbeeia,  but  the  action  of  tbo  drug  does  not  extend  far. 
This  mode  of  treatment  bus  been  found  useful  in  uenralgia, 
and  for  tbo  perfurraaace  of  small  operatiouB. 

Wben  tbe  larynx,  uvula  and  adjacent  parts  are  painted 
witb  a  twelve  per  cent  solution ,  polypi  and  otber  growths 
can  be  removed  without  pain.  This  same  solution  may  b© 
used  witb  advantage  in  cases  of  acute  and  chronic  laryngitis. 

Iti  acute  tonsilitis  a  four  per  cent,  solntion  should  be 
usedj  and  if  this  is  applied  every  hour,  the  pain  and 
difficulty  in  swallowing  are  speedily  relieved. 

A  ten  per  cent,  solution,  applied  wifcb  a  bruBb  to  the  nasal 
mucous  membrane,  is  an  excellent  remedy  for  bay-fever,  and 
even  better  results  may  be  obtained  by  introducing  a  quarter 
of  a  grain  tabloid  into  each  nostril,  allowing  it  to  slowly 
dissolve  in  tbe  secretions. 

In  operating  for  nasal  polypi  a  four  per  cent,  solution  is 
used,  and  is  applied  by  means  of  a  pledget  of  cotton. 
Catheterization  of  tbe  eustachian  tube  through  the  nose  is 
greatly  facilitated  by  previously  applying  cocaine  to  the 
lower  nasal  passages  and  to  tbo  pharyngeal  orifice  of  the 
tube.  This  can  be  done  by  an  atoiui}!:er,  or  by  a  brush,  or 
a  small  pad  of  absorbent  cotton  wool  at  the  end  of  a  probe. 

Instillations  of  cocaine  into  tbe  external  ear  canal  have 
been  found  useful  in  neuralgic  earache.  In  inflammatory 
earache   in    children,   a   four   per   cent,    solution    answers 
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Admirably,  a  few  drops  being  applied  directly  to  the  drum 
moiubrane  with  a  spoculum  aud  dropper. 

Cocaiao  is  useftd  in  dental  practice,  and  it  is  not  a  bad 
plan  to  paijit  tlie  gums  witb  a  tea  por  cent,  solutloii  before 
removing  tartar  from  the  tectli.  The  citrate  worked  up 
into  a  little  pill  and  pressed  into  the  cavity  of  a  decayed 
^ tooth,  is  need  by  dentists  in  dealing  with  a  seositive  tooth 
pnlp. 

In  ophthalmology  cocaine  is  of  the  greatest  value. 
CJataract  operations  under  its  infltienco  are  performed 
painlessly  and  with  very  little  bleeding,  whilst  operations 
on  the  cornea  and  conjunctiva  are  much  facilitated  by 
cocaine  antesthesia.  In  squint  operations  it  is  usually 
necessary  to  inject  a  few  drops  of  a  four  per  cent,  solution 
by  a  fine  hypodermic  syringe  through  the  cocainized  con- 
junctiva into  the  muscle  which  it  is  desired  to  tenotomixo. 
If  in  any  operation  cocjiiuo  mydriasis  is  inconvenient,  it 
may  be  corrected  by  the  instillation  of  a  drop  or  two  of 

jrino  solution,  which  will  produce  fuU  contraction  of  the 
pupil  without  diminishing  the  aniesthetic  effect  of  the 
cocaine. 

A  few  drops  of  the  two  per  cent,  solution  injected  into 
the  urethra  will  relieve  the  scalding  of  gonorrhoea.  The 
bladder  should  be  previously  emptied,  and  the  solution 
should  he  retained  for  some  minutes. 

In  the  itching  of  herpes  of  the  penis,  cocaiae  applied 
locally  affords  prompt  relief. 

Cocaine  given  internally  has  been  found  useful  in  the 
treatment  of  the  craving  for  alcohol  or  morphine,  but  care 
most  be  taken  not  to  prolong  its  use  so  as  to  establish  a 
oooftine  habit. 

Cocaine  is  largely  employed  for  the  relief  of  soa-sicknesB, 
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JABORANDI. 

1,  Introductiox, 

The  words  jaborandi,  jumborandi,  and  iabamndi  arc 
cmpltiycd  in  Brazil  to  denote  aoy  tree  or  sbinb  possessing 
the  power  of  inducing  swoiiting  and  perspiration,  a  siwcies 
of  pepper,  piper  jaborandi,  or  false  jaborandi,  being  espo- 
olallj  so  deeiguatod.  Practically,  we  now  employ  the  term 
jaborandi — prononiiced  as  if  it  were  spelt  with  a  "  y  "—to 
denote  the  leaves  and  yonng  shoots  of  Pihcarpus piunatifoliue^ 
a  member  of  the  rue  family  and  a  native  of  Brazil.  The 
true  leaves  are  full  of  pellucid  dots,  easily  rocogaizGd  by 
holding  the  specimen  up  to  the  light.  The  leaves  of  other 
apecies  of  pilocarpus  are  frci^nently  imported  from  Rio 
Janeiro,  but  they  arc  much  lesa  active.  The  true  jabormutli 
is  a  shrub  about  four  feet  high,  flowering  in  spring  and 
early  summer.  It  is  obtained  chiefly  in  the  neighbourhood 
of  Pernambuco,  where  it  grows  in  the  forest  cleiuings  and 
on  the  slopes  of  the  hilla.  It  has  long  been  employed  by 
the  natives  as  a  remedy  for  snake-bite,  and  in  the  treatment 
of  fevers.  Early  in  the  year  187-t  it  was  introduced  to  the 
notice  of  the  medical  profession  in  Europe  by  Dr.  Coutinho, 
of  Pernambuco,  who  sent  specimens  to  the  late  Prof. 
Gttbler,  by  whom  it  was  tried  in  Paris. 


2.  Physiological  Action. 

When  a  dose  of  the  infusion  or  of  pilocarpine  is  given  to 
an  adult  under  favourable  circumstances,  the  face,  ears,  and 
neck  become  in  a  few  minutes  deeply  flushed — although  the 
fluflliing  is  never  so  intense  as  with  nitrite  of  amyl — and 
soon  drops  of  perspiration  break  uut  all  over  the  body, 
whilst  at  the  same  time  the  mouth  waters.  The  pei*^pira- 
tion  rapidly  increases,  the  sweat  running  down  the  body 
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ftad  soaking  the  cloibee,  whilBt  the  salivatiou  beooiues  bo 
pi'ofaso  that  tLe  galiya  pours  from  the  lUQutli  ia  an  almost 
Gontmnous  streain. 

Jaborandi  promotes  othor  eecrotions,  as  the  lachrymal} 
uasal,  bronchial^  and  iotestiiial,  although  to  a  far  less  extent 
than  the  saliTary  and  cutaneous.  The  eyes  vyater,  there  is 
n  little  ruuiiing  at  the  nose,  aady  perhaps,  a  loose  cough. 
Nausea  and  Yomiting  may  occur,  but  they  are  rarely  dis- 
tressing, and  may  be  obriatcd  by  directing  the  patient  not 
to  swallow  the  saliva  but  to  expectorate  it.  Sometimes 
tboro  is  a  little  depression,  due  to  the  nanseo,  but  it  is 
tranaitory. 

It  is  often  said  that  jaborandi  is  a  diuretic,  but  such  is 
nut  the  case ;  it  is  true  tliat  after  the  administration  of  a  full 
dose  the  patient  exporieacoa  a  desire  to  pass  water,  but  this 
is  due  to  contraction  of  the  bladder,  and  not  to  increased 
action  of  the  kidneys.  The  proof  of  this  is  that  the  amount 
of  urine  voided  is  very  small,  often  amounting  to  only  one 
or  (wo  ounces.  Jaboraudi  tends  rather  to  diminish  the 
amount  of  urine  secreted  in  consequence  of  its  diaphoretic 
action,  and  certainly  is  not  a  diuretic. 

It  has  been  stated  that  jaborandi  relaxes  the  bowels,  but 
this  is  rarely  observed.  There  is  not  unfrequently  a  little 
frontal  headache ;  but  this  soon  pASsoa  oflf,  and  the  patient 
becomes  drowsy  and  falls  comfortably  asleep.  After  a  full 
dose  the  sight  is  a  little  dtm^  due  possibly  to  the  laebryma- 
tion,  but  there  is  no  alteration  in  the  size  of  the  pupil.  It 
is  probable,  judging  from  the  analogous  action  on  the 
salivary  glands,  that  jaboraudi  stimulates  the  pancreas,  and 
it  is  known  that  it  increases  the  flow  of  milk.  Pilici 
noted  in  a  dog  with  gastric  tistohi  an  augineiitatioa  of  the 
gastric  juice,  and  Hutherford's  oi])orimeut8  have  demon- 
strated that  jaboraudi  is  a  feeble  hepatic  stimulant. 
Ujcasionally  there  U  little  or  n-j   perspiration,  and  more 
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fre<|nentlj  Baliyatioa  is  absent ;  but  wbea  the  drug  fails  to 
produce  sweating  it  acts  more  powerfully  on  the  salivary 
apparatus,  and  vice  verm.  In  a  series  of  cxpeiimeats 
(Ringer  and  Murrell)  mad©  on  out-patients,  it  wag  sliowa 
that  out  of  sixty-uigbt  caseis  botb  perBpiration  and  salivation 
occurred  in  fifty-nine  j  in  five  tbore  was  perspiration  witliout 
salivation ;  and  in  four  tbere  was  salivation  without  perspi- 
ration. In  by  far  the  greater  number  of  cases  both  per- 
spiration and  ealivatiou  were  profuse ;  but  sometimes  the 
porapiratiou  or  salivation,  or  both,  were  alight.  When 
administered  on  a  full  stomach  the  ding  is  more  slowly 
absorbed,  and  the  effeets  are  less  constant. 

The  sweat  produced  by  a  single  dose  of  jaborandi  or 
pilocarpine  is  often  enormous  in  quantity,  amounting  not 
imfreqnently  to  half  a  pint  or  more.  Usually  the  fhlorides 
ure  in  excess,  the  carbonates  and  phosphates  are  present  in 
very  minuto  quantities,  whilst  the  urea  exists  in  more  than 
five  times  the  normal  proportion,  the  amount  eliminated 
in  a  single  sweating  rauging  from  ten  to  iifteeu  graius. 
Pilocarpine  produces  sweating  by  its  action  on  the  peri- 
pheral nerve  apparatus,  and  not  by  any  iuiuence  on  the 
Bweat-centres  in  the  cord. 

Pilocarpine  given  by  mouth  or  hypodermically  so  as  to 
induce  sweating,  has  undoubtedly  the  peculiar  property  of 
stimulating  the  growth  of  the  hair.  In  one  case,  as  the 
result  of  the  oontinued  use  of  the  drug,  the  hair  became 
coarser  in  testuro  and  much  darker  in  colour. 

The  saliva  secreted  may  measure  a  pint  or  even  a  pint 
and  a  half.  The  salivation  is  the  result  of  a  direct  action 
on  the  salivary  gland  itself  or  on  its  nerve  peripheries,  and 
is  produced  even  after  section  of  all  the  salivary  nerves. 
In  large  doses  it  paralyzes  the  ends  of  the  secretory  nerves, 
BO  that  irritation  uf  the  chorda  tympani  no  longer  gives 
rise  to  seerotiou.     Langley  has  shown  that  in  proportion  to 
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the  quantity  given,  pilocarpine  paralyzes  buth  tli©  chorda 
and  sympatlietic  secretory  fibres.  Tlie  diminution  of  th© 
pilocarpine  secretion  cansod  hj  stimulating  the  sympathetic, 
m  a  direct  ofltjct  of  tho  diminished  blood  supply,  and  not 
of  the  nerve  fibres  inhibitory  to  tho  secretion.  The  slight 
increase  of  saliva  obtained  by  stimulating  after  a  largo  dose 
of  pilocarpiuo,  is  due  not  to  the  action  of  its  secretory,  but 
of  its  vftso-dilator  fibres. 

Pilocarpine  is  a  galactagogue,  and  is  probably  tho  only 
example  of  this  cltiss  wo  possess.  It  distinctly  increases 
tho  secretion  of  milk  in  nursing  women,  a  fact  which  has 
boon  domonstratcd  experimentally.  It  will  be  romembered 
that  Ijolladonua  and  members  of  that  group  promptly  arrest 
the  secretion  of  milk. 

The  influence  on  the  temperature  is  slight,  and  there  is 
commonly  a  slight  fall,  due  to  th©  loss  of  heat  by  evapora* 
tion. 

There  is  generally  a  quickening  of  tho  pulse,  amounting 
to  forty  or  fifty  beats  iu  the  minute,  accompanied  by  a  slight 
falling-off  in  strength. 

Tbe  flushing  of  tho  face  is  duo  to  dilatation  of  tho 
arterioles,  which  may  account  for  the  increased  rapidity 
of  the  heart's  action.  In  froga  tho  heart  is  not  quickened, 
but  is  slowed,  and  is  ultimately  arrested  in  diastole, 
probably  by  stimulation  of  the  intra-cnrdiac  inhibitory 
apparatus, 

Loc4illy  applied  it  produces  contraction  of  the  pnpil  and 
tension  of  tho  aceommndativo  apparatus,  with  approximation 
of  the  nearest  and  farthest  points  of  distinct  Tision  and 
amblyopic  impairment  from  diminished  sensibility  of  the 
retina.  Pilocarpine  is  frciiucntly  employed  as  a  anbHtituto 
for  esenne. 

Jaborandi  affects  children  far  less  powerfnlly  than  it 
does  adults.      L*ompare    this    with    the  enseoptibility  of 


PHARMACOLOOT  AND   THERAPEUTICS. 


373 


cHndren  to  opinm  and  their  insnscGptibility  to  tlio  tuition 
of  bolladonaa,  atropine,  and  tho  other  myclriatic  alkaloids. 

3.  Active  Pkisoipleh. 

Jaborandi  contains  four  alkaloids  ;^ 

1.  Pilocarpine  ropresenta  the  actiTe  properties  of  the 
plant,  and  ifi  a  Hqnid  alkftloid  liko  coniino  and  mcotino. 
It  is  a  colourless,  odonrlesSj  syrupy  fluid,  and,  like  other 
alkaloids,  forms  salts.  The  nitrate  is  of&cial.  On  the 
Continent  the  hydrochlorate  is  preferred,  but  it  is  slightly 
deliquescent  and  docs  not  keep  well  in  our  damp  climate. 

2.  Jahorine  is  possibly  a  derivative  of  pilocarpine.  It 
does  not  form  cystalliziihle  salts,  and   in  properties  it  is 

^ antagonistic  to  pilocarpine,  being  analogous  in   action  to 
atropine  and  other  membors  of  that  gronp. 
II,  Pihu^arpidinc  acts  like  pilocarpine. 
4,  Jaf}ori(linf  is  analogous  in  action  to  jabonne. 
1 


I 


4.  Preparations. 

Tho  official  prcparatioBs  of  jaborandi  are: — 
1,  Extractum  jaborandi. 

Infnfiiim  jaborandi. 
3.  Tinctura  jaborandi. 

There  is  no  official  preparation  of  nitrate  of  pilocarpine, 
although  the  salt  itself  is  largely  employed. 


6.  Antagonisms. 

A  marked  antagonism  exists  between  atropine  and  pilo- 
carpine. Atropine  dilates  the  pnpil,  pilocarpine  contracts 
it.  Atropine  dries  the  skin  and  mouth,  whilst  pilocarpine 
induces  perspiration  and  salivation ,  A  hypodermic  injec- 
tion of  a  buudrcdth  of  a  grain  of  sulphate  of  atropine  will 
imme<liately  arrest  the  salivation  and  perspiration  induced 
by  jaborandi  or  pilocarpine.     The  antagonism  may  also  be 
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<lemoiiBtrated  on  tlie  frog*9  heart.  The  aniraal  Lftving 
been  pifclieJ  and  the  heart  oiposcd,  tho  application  of  a 
fow  drops  of  a  aolation  of  piloc4*rpine  first  retards  its  action 
and  then  arrests  it  in  diastole.  If  now  a  drop  or  two 
of  a  solution  of  atropine  bo  applied,  tho  bcai-t  almost 
immediately  commences  beating,  and  continues  to  do  so 
with  unabated  irigour.  It  is  noteworthy  that  in  man  there 
is  in  some  respects  not  only  no  antagomfim»  but  the 
sjmptomB  prodncod  are  similar.  They  both  prodnce 
flushing  of  tho  face,  frontal  heailacho,  and  a  desire  to 
nrinate.  Atropino  checks  not  only  the  antagonistic  efl'ects 
of  pilocarpine,  but  also  those  symptoms  which  aro  common 
to  both.  Atropine  is  a  much  more  powerful  alkaloid  than 
pilocarpine,  and  is  more  markedly  antagonistic  to  pilo- 
carpine than  pilocarpine  is  to  atropine.  It  will  bo  romem- 
beretl  that  both  drugs  act  less  powerfully  on  children 
than  on  adults. 

Hyoscyamus  and  hyoscyamiuo  also  antagonize  the  action 
of  jaborandi  and  pilocarpine. 

It  has  been  shown  experimentally  (Ringer  and  Murrell) 
that  pituri  (Duhoisin  IfvjiWOodii\  duboisine  (fi'om  Dtthnsia 
Mtfftpfiroifh'i^X  and  muscarine  (the  active  principle  of 
poisontius  mushrooms)  are  all  antagonistic  to  pilocarpine 
in  their  action  on  tho  frog's  heart. 


6.   THEBArEUTICAL   USBB. 

In  large  doses  pilocarpine  has  been  used  with  advantage. 
in  Brigbt's  disease.  Tho  drug  is  nsnally  given  hypo- 
dcrinically,  and  tho  profuse  sweating  which  it  indut^es 
often  relievos  tho  oedema  of  the  extremitios. 

In  small  doses — a  tenth  of  a  grain  in  tho  form  of  a 
pilule — pilocarpine  promptly  relieves  the  night-swcating 
of  phthisis. 
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QUASSU—CALUMBA— GENTIAN. 

1.  Introduction. 

These  are  all  three  stomachics,  stomachic  tonics  or 
hitters— me dicine&,  tbat  is  to  say,  which  are  Bnpposed  to 
improve  the  appetite,  assist  digestion  and  prevent  flatulence 
and  discomfort. 

Other  members  of  the  group  are  chiretta,  cusparia, 
cftficarilla,  nhflinthe,  and  hops.  Nnx  vnmicfti  Rtrychnine, 
cinchona,  and  the  salts  of  <iuiuiDO  might  perhapa  bo 
included  in  this  category;  but  they  are  not  simple  tonic 
hitters,  and  have  special  properties  of  their  own,  so  that 
they  are  more  conveniently  considered  apart* 

By  quaaBitt  we  mean  the  chips,  ehavingg,  turnings  and 
raspings  of  Piersena  excrha^  a  tree  some  fifty  or  sixty  feet 
high,  growing  in  Jamaica  and  St,  Vincent,  and  known 
in  the  Weat  Indies  as  the  "bitter  wood"  or  "hitter  ash." 
In  addition  to  the  chips  and  shavings,  quassia  is  met  with 
in  the  form  of  logs  and  billets,  which  are  often  as  thick  as 
the  thigh.  The  wood  is  of  a  light  yellow  colour  internally, 
and  is  greyish  brown  externally.  The  chips  possefis  the 
same  characteristics.  The  wood  is  deuse  and  tongli,  is 
without  odour,  and  has  an  intenaely  bitter  taste.  The 
"bitter  cups"  sold  by  eliomista  in  country  districts  are 
turned  out  of  logs  of  quassia  wood.  The  iirat  account  of 
Jamaica  quassia  was  given  by  Dr.  John  Lindsay,  of  that 

I  island,  in  17'Jl.  Ho  speaks  of  the  tree  as  being  well  known, 
not  only  on  account  of  its  excellent  timber,  but  as  "a 
remedy  for  putrid  fevers  and  fluxes."  He  adds  that  the 
bark  is  exported  to  Eugland  in  large  quantities,  "for  the 
purposes  of  brewers  of  ale  and  porter." 
By  calumbft  we  moan  the  root,  cut  timnsvei-soly  and 
dried,  of  Jefcorrhiza  ralnrnhft  iCofjcuhta  palTnaius)^  growing 
fc J -^ 


P 


iod  on  tiie  PjiuiieM.     II  is  in  loag  cylindnc^ 
Jnm  haU  sb  indi  to  la  tsdi  m  iKMMtef,  wiinUed  mad 
'loDgiladioallj  twuited.      It  is   brown  afemallj,  yellow 

•Del  tpoDgy  with  ID.     The  nuae  gentian   ia  snpposed   to 
dtfiired  from  GentUnns,  King  of  the  Illjmitt,  wlui 


2.    ACTITB   PitOICEPLEt. 

QOMtk  containi  :^ 

1.  Qtutuun^  ft  bitter  netttral  prinnplc.  It  is  not  an 
•Ikiildii 

Th«  wooJ  con  tains  no  tAnnin. 
Oiilnroba  contaiiirt :  — 

1.  Cn/uflif/in,  A  uoutml  principle. 

2,  Bfrhrrinfi  a  ycillnw  alkaloid,  which  gi?c«  it  its  colour. 
Thli  horlM^rino,  or  l^rboria,  waa  fir«t  discovered  in  tbo 
oominoii  Imrbory,  lioneo  itfl  natnn,  and  liaa  since  been  found 
not    only    in    oalumlm,   bnt    in    variouH    otbov    medicinal 
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snbstanoeB,  especially  those  combining  a  bitter  taste  witli 
a  yellow  colour,  sucb  as  bydrastis,  t'optis,  unJ  pmlopbyllum. 
It  huB  nutliing  to  tlo  with  sulphate  of  boberine,  the  tonic 
Hud  antiperiodic  obtained  from  bebeern  bark. 

3.  Calumhk  acid^  which  probably  exists  in  the  form  of 
calumbate  of  berberia. 

Calumba  contains  much  starch,  but  no  tauniu. 

Gontiftti  contains : — 

1.  Gtntio-pkrtny  which  gives  it  its  bitter  taste. 

2.  Genlianin,  which  is  tasteless. 

3.  Pbepabatioks. 

The  preparations  of  quassia  are  (I)  extract;  (2)  infusion  ; 
and  (3)  tincture. 

The  preparations  of  calnmba  arc  (1)  extract ;  (2)  infusion  ; 
and  (3)  tincture. 

The  preparations  of  gentian  are  (I)  extract ;  (2)  com])ound 
infusion  ;  and  (3)  eompouud  tincture. 

A  compound  infusion  or  tincture  is  one  which  contains 
more  than  one  activo  ingredient. 

Most  infusions  are  made  with  boiling  water.  The  in- 
fusions of  calumba  and  quaseia  are  made  with  cold  water, 
and  the  infusions  of  chirotta  and  ciisparia  with  water  at 
120°  F.  The  infusion  of  calnmba  is  made  with  cold  water, 
because  calumba  contains  starch,  which  readily  dissolves 
in  boiling  water  but  not  in  cold,  and  infusions  containing 
starch  do  not  keep  woll.  If  the  infusion  of  calumba  strikes 
a  blue  colour  with  iodine,  it  shows  that  it  contains  starch 
and  has  boon  made  with  hot  water.  The  infusion  of  quassia 
is  made  with  cold  water,  but  not  for  the  same  reason, 
for  it  contains  no  star  eh.  The  real  reaaou  is  that  the 
I  active  principle  of  quassia — qnassiin — disaolvos  as  readily 
^^  in  cold  water  as  ii  does  in  hot. 

I 
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It  will  be  rememboroJ  that  decoctions  are  prepared  by 
boiling ;  infusions  nover. 

Ae  infnsioDS  of  qimssia  and  cftlumba  contain  no  taimiu, 
they  may  bo  given  with  preparations  of  iron  without 
forming  a  black  and  nnsightly  mixture.  The  bitters  which 
may  be  given  with  iron  ore : — 

(^nassia. 

lalumba. 

CanucUn. 

Chaniomiie  (weak  infusions). 

4,  Phybiolociical  Aotiok. 

All  three  drugs  are  stomachio  hitter^■.  It  is  usually 
HJiid  tbut  bitters  jncieastj  the  secretion  of  digestive  jniccB, 
and  by  their  antiBeptic  action  prevent  decoioi>osition  and 
flatnlcuco.  This,  however,  is  denied,  and  it  h  maintained 
by  tionio  that  bitters  cheek  the  secretion  of  the  gastric  and 
pancreatic  juices,  and  oven  promote  fermentation  and  ptttre- 
faction.  It  is  probable  that  many  of  the  bittera  act  as 
cholagogues,  increasing  the  flow  of  bile. 

Pure  bitters  differ  from  spices,  such  as  coriander,  carda- 
moms, carrowiiy^  anise,  ginger,  and  the  like,  by  excitiug  no 
general  stimulation  of  the  mucous  membrane  of  the  stomach. 
Schmiedeborg,  B|>eaking  of  the  group  of  the  simple  bitters, 
says  that  tbeir  bitter  tnsto  is  the  only  phanuaoological  tost 
for  them.  lie  adds,  **  One  may  indeed  accept  it  as  true  that 
these  substances  exert  a  special  influence  on  certain  uerrone 
elements  which  are  in  the  walk  of  the  stomach,  and  are 
ooncemed  iti  tlio  process  of  nutrition,  an  inHuence  similar 
to  that  whieb  they  exert  ou  the  nerves  of  taste.  Novorthe- 
lese  at  present  there  is  not  a  eiuglo  genuine  (experimental) 
proof  to  justify  such  a  belief." 

It  IB  probable  that  as  stomachic  tomes  there  is  Itttlo  to 


PHARMACOLOGY  AND  THERAPEUTICS. 


379 


cbooad  between  quassia^  calnmba,  and  gontiao,  althongli 
calumba  bas  the  reputation  of  exercising  what  is  called  a 
"  aootliing  eflect "  on  the  mucous  membrane,  anj  is  supposed 
to  bo  especially  indicated  in  convalescence  from  acute  iU- 
noeaes.  Many  writers  maintain  tbat  ealumba  is  "more 
easily  tolerated"  by  tbe  stomach  than  the  otbor  bitters. 
Wood  says  that  quassia  ia  '*  probably  the  most  active  of  all 
the  bitter  tonics."  Schmiedeberg,  on  the  other  hand,  says, 
*'  No  one  of  these  tonics  has  any  special  advantage  as  com- 
pared with  the  rest.  Some  phyBicians  will  prefer  one,  and 
others  will  prefer  another."  Possibly  the  presence  or 
absence  of  tannin  will  iufluonco  the  selection, 

Quassia,  in  addition  to  its  action  as  a  bitter  tonic,  is  very 
fatal  to  all  the  lower  forms  of  animal  life.  On  insects  it 
exerts  a  narcotic  iDflneucCj  and  the  infusion  sweetened  with 
sugar  or  treacle  ia  often  employed  to  destroy  flics.  It  is 
also  used  as  an  iDJection  into  the  rectum  to  destroy  thread- 
worms. 

Quassiin  in  frogs  produces  great  weakQeas,  with  con- 
vulsions or  couvnlfiivo  tremblings,  failure  of  respiration, 
and  finally  arrest  of  the  heart's  action. 

Calumbin  slightly  raises  blood  pressure,  and  in  large 
doses  lowers  it. 

Berbeiine,  administered  hypodcrmically  to  rabbita,  pro- 
duces a  faU  of  temperature,  accompanied  by  signs  of  prostra- 
tion ^  hut  given  by  mouth  it  has  little  or  no  action.  Fifteen 
grains,  administered  to  a  man,  iuduoed  CM>licky  pains  and 
diarrhoea. 

The  drugs  most  closely  allied  in  general  action  to  quassia, 
calnmba,  and  gentian,  are  chirctta  (O/^'At'lia  t'AiVafa),  cnsparia 
(^Galipea  cuspani),  and  cascarilla  {Croion  vhteria). 
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PHYS09TIGMA. 

I.  Intboduction. 

Phyeostigmft,  or  Calabar  bean,  is  tbo  seed  of  the  Fhtfaos- 
iitjma  vencmstitn,  tke  "  Ordeal  Boan  "  of  Western  Africa. 
It  IB  used  by  the  natives  of  Calabar  as  a  judicial  test.  The 
accused,  wbo,  in  tbc  absence  of  more  definite  evidence,  is 
usually  indicted  fur  sorcery,  id  conducted  to  the  temple  of 
justice,  where,  id  tlic  presence  of  tbe  spectators,  he  is  invited 
to  partake  of  the  beans.  The  helief  is  that  if  they  aro 
rejected  by  vomiting  the  persun  Is  innocent,  but  if  they  are 
retained  and  prove  fatal  he  is  guilty,  Uader  the  circom- 
jstances  an  appeal  is  not  possible.  The  result  probably 
depends  on  the  number  of  bcaus  eaten.  If  the  accused  is 
innocent  he  partakes  freely  and  without  hesitation,  and  is 
siok;  but  if  he  entertaias  any  doubt  on  the  subject  he 
iadulgoB  moderately,  and,  vomiting  not  being  producedj  he 
tails  a  victim  to  his  ovcr-conBcicntiousuess.  In  savage  duels 
the  challenger  bites  a  boan  in  two,  swallows  his  morsel,  and 
politely  hands  the  other  half  to  his  opponent,  who  follows 
his  example.  The  combatants  are  killed,  and  the  result  is 
satisfactory  to  everybody. 

Physostigina  was  first  raised  from  seed  in  18C0,  in  the 
Botanical  Gardens  in  Edinbnrgh,  and  was  named  by  Pro* 
feasor  Balfour. 

2,  Alkaloids. 

The  alkaloids  contained  in  physostigma  are : 

1,  Phi/808ti^minc,  or  cscrinc,  met  with  in  colourless  crystals. 
It  forms  salts,  of  which  the  best  known  are  the  hydrobro- 
mate,  the  salicylate,  am]  tlio  sulphate.  It  represents  the 
activity  of  the  plant. 
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2.  Calahanne^  antagoniBlio  to  pbyBOatigmine  and  allied 
to  strycliiiine.     Possibly  it  is  a  derivative  of  phyaostigmiE©, 

3.   PliEPAllATIONS. 

There  are  two  ofBcial  preparations ,  one  of  physoetigma 
and  one  of  pbysoBtigmine.     Thoy  are  :— 

1.  Extractnm  pLysoetigraatia,  or  extract  of  Calabar  bean. 

2.  Lamcllfls   pbysoBtigminaB,  or  discs   of  pbysoBtigmiD©> 
containing  yi>*o  u  ^^  ^  grain  in  cnch. 


4.  Pharmacological  Actioi?. 

One  of  tbo  first  exponmcuta  on  pbyeostigma  was  made  by 
the  late  Sir  Robert  Cbristison  on  biniBelf.  On  taking  six 
grains  of  the  seed  he  felt  no  eflfect,  with  the  exception  of  a 
little  numbness  in  tbo  lega,  but  on  increasing  the  dose  to 
twelve  grains  be  experienced  a  sensation  of  giddiness  and 
drowsioess.  An  emetic  was  given,  but,  althongb  it  acted 
freely,  the  giddiness  increased  and  was  accompanied  by 
extreme  faintncss  and  great  prostration.  The  heart  was 
feeble  and  irregular,  but  there  was  neither  pain,  numbneBS} 
nor  pricking.  After  the  administration  of  stimulanta  Sir 
Robert  was  able  to  move  about  a  little,  and  as  be  felt  sleepy 
he  was  allowed  to  doze  for  a  couple  of  hours.  The  Rlecp 
be  describes  as  •'conscious  sleep,"  so  that  on  awaking  lie 
did  not  know  that  he  had  been  to  sleep  ot  all.  Tbe  next 
day  he  had  completely  recovered  and  felt  quite  welL  He 
did  not  repeat  the  experiment. 

Some  years  ago  fifty  children  were  poisoned  at  Liverpool 
from  eating  tbe  beans.  Tbo  sweepings  of  a  ship  from  the 
West  Coast  of  Africa  were  thrown  on  a  rubbish  heap,  and 
a  number  of  beans  were  found  by  tbo  children  and  eoten  by 
them.  A  boy,  aged  six,  ate  six  beans,  and  died  in  a  very; 
short  time,      Tbe   symptoms  were   severe   griping   pa: 
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persistent  vomitiDg,  and  contracted  pupils.  On  attempting 
to  wftlk,  the  children  staggered  as  if  dnink. 

For  an  Accurato  knowledge  of  tlie  action  of  ptysostigniR 
wo  are  indebted  chiefly  to  the  ohBervations  of  Prof.  T.  K. 
Fraser,  of  Edinbnrgh. 

PLysoBtigma  gives  rise  to  paralysis,  the  posterior  colnmn 
of  the  cord  being  affected  before  the  anterior. 

The  mcdnlla  is  also  paralyzodj  and  the  respiratory  move- 
ments cease  before  the  reflex  action  of  the  spinal  oord  is 
deBtroyed. 

The  motor  nerves  are  not  affected  till  late,  and  the 
sensory  nerves  not  at  all^  unless  the  drug  is  applied 
topically. 

The  brain  is  not  paralyzed,  "and  may  even  be  stimnlated, 
for  when  physostigma  is  given  to  epileptic  snbjeets,  the 
frequency  of  the  fits  is  increased,  rhysostigraa  does  not 
affect  the  centres  of  conscionB  improseions*  and  consciousness 
is  preserved  until  the  oxygenation  of  the  blood  is  so  far 
interfered  with  that  carbonic  acid  narrofiis  supervenes. 

Sometimes  tetanus  is  observed,  the  symptoms  being  similar 
to  those  of  strynlinine  poisoning.  This  is  due  to  the  action 
of  the  calnbarino. 

Physostigma,  applied  loc^illy  to  the  eye,  causes  contraction 
of  the  pupil,  dinunishea  intra-ocular  tension,  and  produces 
spasm  of  accommodation.  Physostigma  produces  contrac- 
tion of  the  pupil  by  its  action  on  a  local  mechanism  aituated 
either  in  the  iris  or  in  the  choroid.  It  produces  tetanic 
contraction  of  the  ciliary  muscle,  in  the  same  way  that  it 
affects  the  sphincter  pupillio.  The  movements  of  the  iria 
are  always  accompanied  by  variations  of  the  iutraK>calftr 
preasnre,  dilatation  of  the  pupil  increasing  it,  and  contraction 
of  the  pupil  dimininhing  it.  According  to  Hockor,  physofl- 
tigmine  first  increases  intra-ocular  pressure,  and  then 
diminishes  it. 
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PhjBOBtigma  acts  us  a  stimiikut  to  the  mnecl©  of  tbo 
heart,  and  arresta  it  in  Kyatole.  It  may  at  first  quicken 
respiration,  but  it  nltimately  retards  it,  and  death  is  always 
diiQ  to  failure  of  roHpiration.  All  parts  of  the  coutral 
eervoiis  Bjstem  are  paralyzed  by  physostignia,  and  death 
tttkes  place  from  stoppago  of  respimtlou,  with  symptoms  of 
acute  auffoeation. 

Physostigma  exerts  a  marked  action  on  involuntary 
muscular  tisBue.  It  stimulates  the  muscular  tissue  of  the 
stomach,  and  gives  rise  to  retching  and  vomiting.  It 
increases  tlio  pcristaltio  movements  of  the  intestines,  and 
may  cause  spasm  and  diarrhcea.  It  also  contracts  tho 
spleen,  the  bladder^  and^  it  is  said,  the  uterus, 

Phyaostigma  acts  as  a  stimulant  to  most  of  the  socrotions 
—the  eaHva,  sweat,  lachrymal,  ond  mncous.  The  inereased 
secretion  is  due,  not  to  an  action  on  the  terminations  of  tho 
secreting  uervcs,  but  to  an  inlluence  on  the  cells  themselves. 

5.  Stnergists  A?n>  Antagokibts. 

Phyaostigma,  in  its  action  on  the  cord,  is  allied  to  gelse- 
raium.  Physostigmiae  in  this  particular  is  antagonistic  to 
strychnine  and  to  picrotoiin,  but  calabarine  is  allied  to 
both. 

Physostigmine,  in  its  action  on  the  popit  and  on  tho 
secretions,  is  allied  to  pilocarpine,  and  is  antagonistic  to 
atropine,  hyoscyamine,  and  other  meml>erB  of  that  group. 
Atropine  is  the  recognised  antidote  to  iihysostigmfl.  Frascr 
Bftys :  '*  The  exhibition  of  the  antidote  should  bo  persevered 
with  in  repeated  doses  until  the  pupils  are  fully  dilated  and 
the  pulse  rate  increased,  and  probably  also  until  the  hypor- 
secrotion  of  bronchial  mucous,  which  freely  impedes  respira- 
tion, is  checked." 

PhysoBtigma,  in  its  action  on  the  sccrotionfl,  is  allied  to 
muscarine. 
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An  ftntagoDism  is  believed  to  exist  between  cbloral  and 
pbysostigma.  Clilomi  paralyzes  tLo  cord,  physoBtigma 
stimulates  it. 

C).    TttEUAPErTlCR. 

Physoiitigina  ia  useful  in  tetanus.  It  must  bo  given  m 
largo  doaoB,  from  two  to  foui"  grodna  of  the  extract  hourly. 
It  wants  pushing)  but  its  effect  mofit  be  carefully  watched. 

In  emftll  doses  it  m  uBoful  in  many  nervouB  affectiona, 
such  as  locomotor  ataxy,  writers*  cramp,  and  paraplegia  due 
to  myelitis.  One- tenth  of  a  grain  of  the  extract,  in  the 
form  t>f  ft  piJl,  should  ho  given  every  three  hours,  and 
thi*  trr^fttnitnit  should  be  kept  up  for  six  months,  or  longer. 
The  improvomont  is  slow,  but  the  results  are,  on  the  whole, 
very  satisfactory. 
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CAFFEmB. 

1.    OUTGIN. 

Caffciuf!  is  jin  alkaloid  usually  prepared  from  tea  leavos 
(CameUta  ihra)  or  ooffee  berries,  the  dried  seeds  of  Coffea 
arabkot  by  first  making  an  infueion,  then  removing  the 
astringent  and  colouring  matter,  and  finally  evaporating. 
It  is  also  contained  in  guarana  (the  fruit  and  leaves  of 
PaulUnia  ttorhihW),  in  Mate  or  Paraguay  tea  (the  leaves  of 
the  Hex  Parafjnnieiifis)  and  in  the  Kola  nut  (KoJa  acuviinata^. 
It  will  be  remomberod  that  Mate  is  largely  employed  in 
South  America  an  a  substitute  for  tea,  and  that  similar 
jiropertieB  are  usually  ascribed  to  gnarana  and  the  Kola  nut. 
CafielQe  may  also  be  prepared  synthetically  from  thpobromino, 
an  organic  Iwise  existing  in  cocoa  boaus,  and  is  thou  usually 
known  as  methyl-theohromine.  Most  of  the  caffeine  of 
commerce  is  obtained  from  tea  loaves. 
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Caflfeine  ia  cbemically  tTi-motbyl-xantliiiio,  wbilet  tlioo- 
bromine  is  cli-metbyl-xttntbine. 

It  is  gcnerftlly  snppoBcrl  that  caffoino,  tboinc,  and 
gimranin©  arc  identical,  and  these  names  are  recognized 
offieiftlly  as  synonyms  for  cafifeine.  Some  dmibt,  bowever, 
exists  on  this  Bubject,  and  Di\  Thomas  J,  Mnys  assertft  that 
caffeine  and  tbeine  are  not  phyeiologically  identical,  and 
that  guaranitie  is  a  kind  of  halfwTiy  prodnct  between  the 
two.  Mays  maintains  that  theme  does  not  cause  muBcular 
rigidity,  oven  when  a  mnecle  is  immersed  in  a  solution^  but 
that  cttileino  nniformly  induces  this  condilion.  Bmnton  and 
Oaeh  fail  to  confirm  this  observation,  but  point  out  that  there 
may  bo  diflercncea  in  tho  nature  and,  consequently,  of  the 
physiological  action  of  the  active  principle  obtained  from 
different  kinds  of  tea,  or  oven  of  the  same  tea  by  different 
methods  of  extraction.  Tea  and  coffee  undoubtedly  differ 
in  their  general  effect  on  man,  but  very  little  weight  can  be 
attached  to  this  fact,  for  coffee  contains  an  empyreamatic  oil 
which  is  developed  in  the  process  of  roasting,  and  is  not 
found  in  tea* 

It  is  a  noteworthy  fact  that  most  civilized  nations,  in 
addition  to  partaking  of  alcoholic  beverages,  resort  to  certain 
drinks  which,  althongh  non-alcoholic,  contain  the  same 
active  principle  in  common.  The  Chinese  have  cultivated 
and  di-nnk  tea  for  over  a  thousand  years.  They  usually 
take  it  without  the  addition  of  milk  or  any  other  substance. 
The  KusKians,  as  is  well  known,  usually  take  it  with  a 
slice  of  lemon  which  develops  the  flavour,  whilst  the  Germans 
often  add  a  dash  of  cinnamon  or  vanilla.  In  England,  tea  is, 
OS  a  mlo,  allowed  to  stand  too  long,  and  the  tea  of  the 
poorer  classes  is  little  more  than  a  decoction  of  tannin, 
which  is  a  fruitful  source  of  dyspepsia,  and  all  kinds  of 
gastric  disorders. 

Coffee,  to  bo  of  any  good,  should  be  freshly  ground,  and 
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above  all  freslily  roasted.  Wlien  properly  made  it  is  a 
powerful  stimulaiit  to  tlio  nervoDS  system.  It  produces  aa 
exaltation  of  tbe  intelloettial  faculties,  and  a  clearneBs 
of  understanding  whicli  is  distinctly  pleAsnrable.  The 
Labit  of  using  these  nerriue  stimulants,  when  once 
esfcablisbod,  is  as  diiHcult  to  break  thrungh  as  the  custom 
of  smoking,  or  of  indulging  to  excess  in  alcohol.  At  the 
same  time  it  must  be  confessed  that  the  benefit  derived  from 
their  use  is  distinctly  greater  than  the  harm  they  do.  The 
effects  of  coffee  and  tea  aro  not  identical,  for  coffee,  in 
addition  to  its  empyroamatic  oil,  contains  more  gum  and 
■agar,  and  very  much  less  tannin  than  tea. 

2.  Physical  and  Cebmioal  Ohabactewb, 

Caffeine  is  an  alkaloid  capable  of  forming  salts.  It  is 
uflually  in  the  form  of  light  colourless  acicnlar  inodorous 
crystals,  looking  somewhat  like  fine  white  silk.  It  is 
soluble  in  one  hundred  parts  of  cold  water,  and  freely  in 
boiling  water.  It  id  a  very  feeble  base,  and  the  salts  split 
up  on  the  slightest  provocation.  The  only  official  salt  is 
the  citrate,  but  the  hydrobromate  and  many  others  aro 
easily  prepared. 

Citrate  of  caffeine,  caffeinie  citras,  is  a  weak  combination 
of  caffeine  and  citric  acid,  and  is  usually  regarded  as  a 
doubtful  salt.  It  ia  sometimes  seen  in  white  needle*liko 
crystals  or  masses  of  crystals,  but  is  more  frequently 
amorphous.  A  popular  preparation  is  the  effervescing 
citrntc  of  caffeine.  The  physiological  action  of  the  citrato 
is  identical  with  that  of  caffeine  itself. 
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3.  Physiological  Action. 


(1)  On  the  lotct-^r  animah, — In  frogs  the  chief  symp 
induced  by  caffeine  are  muscular  wctikuess  succeeded  by 
violent  tetanic  convulsions,  general  paralysis,  and  death  by 
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ftBph jiiaj  tbe  heart  contmmng  to  contract  aflor  the  cGssation 
of  respiration,  aUhough  evidently  much  aflected.  The  con- 
vtilfiioiis  aro  purely  miisciilar  in  origin,  ami  are  allied  to 
post-mortem  rigidity.  When  an  isolated  musclo  is  soaked  in 
curare  so  as  to  paralyze  the  motor  nerves,  and  is  then  treated 
with  a  solution  of  caffeine,  tho  nsoal  rigidity  is  developed* 
When  under  the  microscope  a  muscle  fil>ro  is  touched  with 
caffeine,  it  is  soen  to  contract  to  half  its  length.  It  is 
assorted  that  the  action  on  frogs  varies  according  to  the 
species  employed.  In  Itana  temporaria  it  produces  a  rigid 
condition  of  tho  muscles  resembling  rigor  mortis,  especially 
when  locally  applied ;  but  in  Bmia  eseulenia  the  action  on 
the  muscles  is  slight,  and  the  chief  symptom  induced  is 
tetanus,  which,  like  that  of  strychnine,  is  spinal  in  origin. 

In  birds  the  symptoms  produced  by  caffeine  arc  iwegular 
movements,  duo  apparently  to  cerebral  disturbance,  increased 
rapidity  and  irregularity  of  respiration,  spasmodic  tremblings 
and  clonic  convulsions. 

In  mammals  the  symptoms  are  restlessness,  hurried 
respiration,  first  a  lowering  and  then  a  decided  elevation  of 
temperature,  muscular  weakness,  tetanic  and  clonic  con- 
Tiilsions,  and  finally  death  from  arrest  of  respiration.  In  cats 
it  produces  a  condition  of  almost  frantic  cerebral  cicitement. 

(2)  On  maji.— In  man  caffeine  acts  as  a  stimulant  to  the 
higher  centres.  It  produces  heaviness  of  tho  head,  flashes 
of  light  before  tho  eyes,  singing  in  the  ears,  loss  of  sleep, 
restlessness,  and  in  large  doses  delirium.  It  is  said  that 
under  its  influence  the  sight  becomes  more  acute,  tho  hear- 
ing more  sensitive,  and  the  taste  more  refined.  In  some 
people  it  exerts  a  Btimulating  and  refreshing  effect,  pro- 
moting muscular  and  mental  activity,  and  a  sense  of  cheer- 
falnesB.  In  others  it  gives  rise  to  a  condition  of  intense 
wakefulness,  accompanied  by  a  peculiar  state  which  is  best 
described  by  tho  term  anxiety. 
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(3)  A9  a  dinretif. — It  hail  long  been  known  that  tlie  group 
of  bodies  called  xanthines  poeaeea  diuretic  projierttes,  and 
this  action  is  well  marked  in  the  case  of  caffeine.  Braken- 
ridge  was  of  opinion  that  this  action  was  dne  to  etimalation 
of  the  renal  glandolar  epitheliniD.  Dr.  C.  D.  F.  Phillips, 
working  in  conjunction  with  Dr.  Bradford,  has  shown,  hj 
experiments  with  the  oncometer,  that  citrate  of  caffeine 
exerts  a  powerfxd  action,  both  on  the  kidneys  and  on  the 
Mood-pressure.  Immediately  after  the  injection  of  the  drug 
the  kidney  contracts,  and  this  contraction  may  lost  for  two 
or  three  minntes,  whereas  the  fall  of  the  general  blood- 
preEsnre  lasts  only  twenty  or  thirty  seconds.  The  marked 
contraction  of  the  kidney,  which  is  of  course  due  to  a  con- 
striction of  the  renal  vessels,  is  followed  by  a  large  expansioi 
which  LB  not  only  much  greater  in  amount  than  the  previous" 
contraction,  but  lasts  a  longer  time.  During  the  period 
of  contraction,  the  flow  of  urine  is  either  greatly  diminished, 
or  may  even  be  totally  arrested.  During  the  sul)fieqQetit 
expansion  the  rate  of  flow  is  frequently  trebled,  and  this 
effect  persists  as  long  as  the  expansion.  The  effect  of 
caffein  citrate  is  a  two-fold  one.  During  the  first  stage  of 
its  action  there  is  a  fjill  of  general  hlood-pressnre,  and  con- 
Btriction  of  the  reunl  vessels ;  during  the  second  stage  the 
blood-prosBure  returns  to  its  normal  height,  and  the  kidney 
nndergocB  great  expansion.  The  last  stage  persists  much 
longer  than  the  first* 

The  objections  to  the  use  of  caffeine  as  a  diuretic  are 
nmny.  It  Sf>metfraeB  acts  as  a  purgative  as  well  as  a  diuretic. 
Then  again,  althoogh  at  firit  it  produces  copious  diuresis, 
tolerance  is  soon  established  and  it  loses  its  diuretic  power. 
Moreover  it  is  a  powerfnl  cardiac  stimnlant,  and  in  many 
people  exerts  a  very  marked  excitant  action  on  the  central 
nervous  system.  Lastly,  and  as  a  minor  dieqnnlification,  it 
iomotimes  sets  np  considerable  smarting  in  the  penis,  and 
]irodti06B  a  mild  form  of  urethritis. 
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(4)  Oil  tisme  meiamorpliosis. — There  is  reason  to  suppose 
that  cafoloe  checks  organic  combustion  and  tissue  wasto^ 
although  the  eridence  as  to  its  influence  on  the  elimination 
of  urea  is  not  conclusive. 

(5)  As  an  anaettJteiic, — Caffeine  probably  acts  as  a  local 
AUEBBthotic,  in  much  the  game  way  as  does  cocaincj. 

4,    ALLIEa    AND    UsESt 

The  dofio  of  cafleine  is  from  one  to  fi?e  grains,  and  of 
the  citrate  from  two  to  ten  grains.  Many  patients  ex^ierienco 
much  difficulty  in  taking  the  larger  doses. 

Tea  and  coffee  in  general  action  are  allied  to  Mate  or 
Paraguay  tea  and  to  coca  or  guarana. 

A  slight  modification  in  the  chemical  composition  of 
caffeine  materially  altera  its  physiological  actioc.  In  many 
cases  caffeine  (trimetbylsanthine)  whilst  acting  admirably 
as  a  diuretic,  OTer^stimulates  the  nervous  system  and  pro- 
duces sleepleseness.  Theobromine  (dimethylxan  thine), 
whilst  acting  equally  well  on  the  kidneyy^  has  none  of  these 
disadvAiitages.  It  is  said  to  be  five  times  as  active  a  diuretic 
as  caffeine,  but  the  objection  to  its  use  is  that  it  is  insoluble 
in  water.  A  substance  has  been  obtained,  containing  from 
forty-four  to  forty-eight  per  cent,  of  theobromine  in  com- 
bination with  hydrate  and  salicylate  of  sodium,  and  to  this 
body  the  name  *'  diuietin  "  has  been  given.  It  is  said  to 
have  no  action  on  the  heart,  but  to  be  capable  of  inducing 
a  copious  flow  of  urine  so  long  as  there  is  any  healthy  or 
comparatively  healthy  tissue  for  it  to  act  on. 

The  chief  clinical  use  of  citrate  of  caffeine,  apart  from 
its  action  as  a  diuretic,  is  in  the  treatment  of  headache  and 
megrim»  Care  must  be  taken  to  distiuguish  between  the 
official  citrate  of  caffeine  and  the  popular  "  ofterveacing 
citrate  of  caffeine  "  which  contaiua  a  grain  in  the  drachm. 
Serious  symptoms  have  resulted  from  telling  a  patient  to 
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tako  '*  B  drachm  of  citr&fco  of  caffeine  "  when  the  effenrefieing 
salt  was  inteuilGd.  The  dose  of  efferrescing  citrate  of  caflfeine 
is  a  drachm  or  more,  whilst  the  dose  of  Ihe  official  salt  is 
from  one  to  £Te  grains. 


CONIUM. 

1.  Obigim, 

By  conium  we  mean  the  fruit,  fresh  leaves,  and  yonng 
branches  of  Conium  maculatumy  the  common  greater 
spotted  hemlock,  an  indigenous  plant  growing  wild  in 
almoBt  every  climate,  and  found  in  abundance  in  hedge* 
rowB  and  waste  places.  The  root  is  fusiform,  like  the 
parsnip ;  the  stem  is  from  two  to  five  feet  high,  herbaceous, 
erect,  round,  hollow,  much  branched,  polished  and  variegated 
with  spots  and  streaks  of  a  reddish-brown  coloui*.  Th© 
leaves  resemble  those  of  the  common  parsley. 

The  word  conium  is  derived  from  /cwio?,  a  con©  or 
and  is  probably  used  figuratively  in  reference  to  the  giddi- 
ness which  preparations  of  the  plant  induoo  when  taken 
internally. 

The  official  parts  are  tho  frnit  and  the  fresh  le&TOS  and 
yoimg  branches.  The  root  is  the  least  active  portion,  and 
when  gathered  at  certain  seasons  of  the  year  is  almost  inert. 
Both  the  leaves  and  the  fruit  have  a  strong,  heavy  odour, 
which  is  developed  by  the  action  of  an  alkali,  and  resembles 
the  smell  of  mice  or  tho  urine  of  cats. 


2.  Active  Prinoiplbs. 

(1)  Coniine,  Conine,  or  Conia, — This  is  a  liquid  alkaloid, 
colourless  when  pure,  and  having  a  powci'ful  odour  of  mice. 
This  odour  is  characteristic,  and  may  be  detected  in  a 
solution  containing  not  moru  than  one  fifty-thousandth  part 
of  the  alktiluid.     Coniine  is  soluble  in  ether  and  In  alcoLol» 
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and  is  eligbily  Bolublc  in  water.  It  leavos  a  groasy  etain 
(ju  paper,  wbicli  disappears  on  warming.  It  forms  salts 
with  acids,  which  are  odourless,  but  on  neutralizing  the 
acid  mth  an  alkali  the  smell  at  once  becomes  apparent 
The  vapour  of  the  alkaloid  is  inflammable  aud  bwrns  with 
a  yellow  flame,  giving  off  a  great  deal  of  smoke, 

(2)  Mt'iiiifl'Coniine  ur  Mclhi/l-cmiuL — This  alkaloid  exists  in 
cenium  in  variable  quantities,  and  is  often  a  large  ingredient 
in  commercial  coniine.  Pussibly  it  is  a  decom|>ofiition  pro- 
duct Coniino  ia  represented  by  the  formula  O^HuN, 
whilst  raothyl-coniuo  is  C^Hj-N, 

(I'l)  Coiihifilrhi  or  Condrin. — This  is  a  solid  alkaloid,  and 
is  much  less  active  than  coniine. 

(4)  Conic  Acid  is  also  present,  but  presoDts  no  points  uf 
interest. 

A  volatile  oil  is  also  founds  which  is  not  poisonous. 

3.   PUErAUATIONS. 

I.  Of  the  h'at'e9. 

1.  Sticcus  Couii. — Hemlock  juice.  The  e£i>i'08sud  juice 
of  the  fresh  leaves,  with  the  addition  of  one-third  of  rectified 
spirit.     From  the  juice  is  made  the  ointment. 

2.  Extracttim  Conii. —Extract  of  hemlock.  TMs  extract 
is  prepared  in  the  same  way  as  other  green  cxtratits. 

3.  Pilula  Conii  Composita. — Compound  pill  of  hemlock 
contains  extract  of  hemlock  and  ipecacuanha. 

4.  Cataplasma  Conii. — Hemlock  poultice.  Made  by  mixing 
together  hemlock  leaves  and  linseed  meal. 

5.  Yapor  Con iaj.^In halation  of  coniine.  An  iuhalation 
not  of  conium,  but  of  coniine,  prepared  by  adding  solution 
of  potash  to  the  extraot. 

IL  Of  thfi  fruit. 

1.  Tinctura  Conii.— Tincture  of  Lemlook.  A  tincture 
itiade  with  proof  «pint. 


4.  Physiological  Action. 

Couium  ifi  a  most  ftctive  poison,  being,  accordiDg  to  somo, 
only  eecond  in  activity  to  hydrocyanic  acid.  The  etfects 
are  duo  to  th^e  coniine  and  methyl-coniine  it  contains.  Theso 
active  principles  being  volfttilo  and  Mablo  to  decomposition, 
the  activity  of  different  preparations  of  the  plant  is  in  the 
highest  degree  uncertain.  Probably  the  buccub  ie  the  most 
reliable.  The  *iuaiititative  relation  of  the  two  alkaloids 
varies  much.  Their  actions  are  eimilar,  though  not  identical, 
methyl-coniiuo  exerting  a  special  influence  on  the  Bpinal 
cord,  and  causing  paralysis  of  reflei  action. 

The  action  of  couium  on  man  and  on  the  lower  animals 
is  in  the  main  the  fiamo>  although  Bome  vegetable  feodors, 
BQch  afi  goals,  ehoep,  and  horses,  eat  the  loaves  with  im- 
punity. 

A  good  idea  of  the  general  action  of  conium  may  be 
gathered  from  the  account  of  the  death  of  Socrates,  as  given 
by  his  friend  and  disciple,  Plato.  Christison,  it  is  true, 
iiiainlained  that  the  plant  actually  employed  was  not  conium, 
hut  a  closely  allied  species  ;  hut  the  description  is  sufficiently 
accurate  for  all  practical  imrposes : — 

"  And  Crito,  hearing  this,  gave  the  sign  to  the  boy  who 
stood  near.  And  the  boy  departing,  after  some  time  returned, 
bringing  with  him  the  man  who  was  to  administer  the  poison, 
who  brought  it  ready  bruised  in  a  cup.  And  Socrates, 
behohling  the  man,  said,  *  Good  friend,  come  hither ;  you 
are  oxj>crieuccd  in  these  affairs,  what  is  to  be  done  ? ' 
*  Nothing,*  replied  the  man,  '  only  when  you  have  drunk 
the  poison,  you  are  to  walk  about  until  a  heaviness  takes 
place  in  yom*  legs  ;  then  lie  down ;  this  is  all  you  have  to 
do.'  At  the  same  time  he  presented  him  the  cuji.  Soci'ates 
received  it  from  him  with  great  calmness,  without  fear  or 
change  of  countenance,  and  regarding  the  man  witli  bis 
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nstial  stem  aspect,  he  asked, '  What  say  you  of  this  potion? 
Is  it  lawful  to  spriuklo  any  portion  of  it  on  tho  eartli  as  a 
libation  or  not'?*  *We  only  "bruise,'  said  the  man,  'as 
much  as  is  barely  sufficient  for  the  purpose/  '  I  understand 
you,'  said  Socrates,  *but  it  is  certainly  lawful  and  projKjr 
to  pray  the  gods  that  my  dcptitture  from  hence  may  bo 
prosperous  and  happy,  which  I  indeed  bosecch  them  to 
grant/  So  saying,  he  carried  the  cap  to  his  mouth,  and 
drank  it  off  with  great  proniptoess  and  facility. 

"Thus  far  most  of  us  had  been  able  to  refrain  from 
weeping  j  but  when  we  saw  that  ho  was  drinking,  and 
actually  had  drunk  the  poison,  we  could  no  longer  restrain 
our  tears.  And  from  me  they  broke  forth  with  such  violence 
that  I  covered  my  face  and  deplored  my  ivrctchediiess.  I 
did  not  weep  for  his  fate  so  much  as  for  the  lugs  of  a  friend 
and  benefactor,  which  I  was  about  to  sustain.  But  Crito, 
unable  to  restrain  his  tears,  was  compelled  to  rise.  And 
ApollodoruSj  who  hatl  been  incessantly  weepings  now  broke 
forth  in  loud  lamentationB,  which  afl'octed  ail  who  wore 
present  except  Boerateg.  But  ho,  obserriug  us,  exclaimody 
'What  is  it  you  do,  my  excellent  friends'?  I  have  sent 
away  the  women,  that  they  might  not  betray  such  weakness. 
I  have  heard  that  it  is  our  duty  to  die  cheerfully,  and  with 
expressions  of  joy  and  praise.  Be  silent,  therefore,  and  let 
your  fortitude  he  seen ! '  At  this  address  we  blushed,  and 
suppressed  our  tears.  But  Socrates,  after  walking  about, 
now  told  us  that  liis  legs  were  beginning  to  grow  heavy, 
and  immediately  lay  down,  for  so  ho  had  been  ordered.  At 
the  game  time  the  man  who  had  given  him  the  poison 
examined  his  feet  and  legs,  touching  them  at  intci-vals. 
At  length  ho  pressed  violently  upon  his  foot,  and  asked  if 
he  felt  it,  to  which  Socrates  replied  that  he  did  not.  The 
man  then  prtsscd  his  legs,  and  so  on,  showing  us  ho  was 
bocomiog  cold  and  stiff.     And  Sueratcs,  feeling  it  himself^ 
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assured  vlb  tlmt  wlien  the  effocts  hftd  ii8cende<l  to  bis  heart 
he  should  then  be  gone.  And  uow  the  middle  of  his  body 
growing  cold,  he  threw  aside  his  ch>the8,  and  spoke  for  the 
laBt  time, '  Cinto,  wo  owe  the  Bacrifico  of  a  cock  to  .^etila- 
pins.  Discharge  this  and  neglect  it  not/  *It  shall  bo 
done/  said  Crito ;  *have  you  anything  else  to  say?'  He 
made  no  reply,  but  a  moment  aftt^r  moved,  and  his  ejee 
bociune  fixed.  And  Crito,  seeing  this,  closed  his  eyelids 
and  mouth." 

The  chief  action  of  the  drug  is  on  the  motor  nerves,  and 
especial ly  on  the  motor  extremities  of  these  nerves.  It  can 
be  shown  ciporiraentally  that  it  is  not  due  to  any  action  on 
the  muscles  therascWcs,  for  they  contract  to  galvanic  stimuli 
applied  locally  just  as  freely  as  muscles  which  have  not 
been  subjected  to  the  action  of  the  drug.  The  paralysis  is 
not  due  to  the  action  of  tbe  drug  on  the  cord,  for  when  ono 
leg  is  protected  by  ligature  of  the  artery  aud  vein  and  tbe 
poison  is  injoctedj  there  is  no  paralysis  in  the  protected 
limbj  although  the  drug  has  full  access  to  the  cord.  The 
reason  for  supposing  that  the  drug  acts  chiefly  on  the 
peripheral  extremity  of  the  nerve  is,  that  if  the  vessels  are 
ligatured  and  the  log  then  cut  off,  leaving  it  attached  only 
by  the  motor  nerve,  the  paralysis  ensues  more  qnickly  in 
tbe  unsovored  limb  than  iu  its  follow,  although  the  main 
truok  of  the  nerve  is  iu  each  case  equally  exposed  to  the 
action  of  the  poison.  We  know  that  the  sensory  nerves  are 
not  paralyzed,  for  if  ono  limb  is  protected  from  the  action 
of  tbe  poison  by  ligature  of  the  vessels,  irritation  of  the 
paralyzed  limb  induces  movements  in  the  leg  which  is  not 
protected.  The  brain  is  clearly  not  aflfccted,  or  at  all  events 
only  in  a  sccoudary  degree,  for  sensibility — the  case  of 
Bocratos  to  wit— remains  unaffected  to  the  last.  Death 
ensues  from  paralysis  of  the  respiratory  muscles. 

The  pupils  in  cases  of  poisening  by  oonium  are  diluted, 
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and  tlicre  is  nsnally  ptosis,  due  to  paraljeia  of  the  third 
uervo.  The  dilatation  of  the  pupil  is  also  the  result  of 
paralysis  of  tliie  nerye,  and  is  not  due  to  stimulation  of  tho 
sym pathetic.  The  involuntary  muscles  are  not  affected,  for 
peristaltic  movements  of  the  intestines  arc  observed  post 
mortem.  There  is  no  direct  cfiect  on  the  heart,  for  although 
it  soon  ceases  beating  in  cases  of  poieoniiig  by  this  drug, 
its  action  ci\n  be  maintained  by  keeping  up  artificial 
respiration. 

Coniijje  is  a  very  active  poisonous  alkaloid,  which  pro* 
duces  marked  paralytic  and  less  obvious  spasmodic  principles. 
The  former  symptom  depends  principally  on  an  action  on 
the  peripheral  to i-rai nations  of  the  motor  nerves,  but  the 
causation  of  the  bitter  is  not  known.  Coniine  does  not 
directly  inflncnco  the  functions  of  tho  sensory  nerves, 
striped  rauacles  or  heart.  Considerable  diflferences  are  met 
with,  both  in  the  nature  of  the  action  and  in  the  lethal 
activity  of  various  samples  of  tho  drug.  I 

Ti.  Thbuax'Kutics, 

Large  doses  of  coniam  arc  useful  in  acute  mania,  tetanus, 
and  chorea.  Tho  succus  should  be  given  in  doses  of  from 
one  to  four  drachms  three  times  a  day.  Tho  dose  may  be 
rapidly  increased,  and  even  young  children  will,  after  a  few 
days,  take  six  drachms  hourly  without  the  production  of 
untoward  symptoms. 

Conium  is  closely  allied  in  pbysiological  action  to 
curare. 


ASAFCETIDA— AMMONIACUM— MYERH— GUUCirM. 

These  drugs,  with  the  exception  of  guiacum,  belong 
to  tho  class  which,  for  tho  want  of  a  better  name,  wo  call 
"  anti-spasmodies."     Sohmiedeberg    groups   them    together 
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under  the  kead  of  *' Ill-smolling  substances  which  act  as 
nenrotics."     He  points  out  that  many  vegetablo  substanoefi 
of  disftgreeablo  odour   aro  , employed    witli    much    succesa  ^ 
when   there   is  a   geueral   iucreaso  of  Bensory  aud  motor  V 
Bensitiveness.     As  they  contain  no  peculiar  active  piinciple, 
it  is  probable  that  their  virtues  are  attributable  to  their 
odour,  and  that  the  action  is  reflex  in  character.     Wood 
fiftys :  "  In  certain  conditions  of  the  nervous  system — con- 
ditions associated  with  weakness  rather  than  with  simple 
depression — the  nerve  centres  nppeur  to  be  more  susceptiblo 
than  is  normal  to  external  impressions,  as  well  as  to  thoecf 
impulses  which  originate  in  the  cerebral  centres  themselvea 
and  are  connected  with  the  emotions.     As  a  result  of  this 
state,  various  symptoms  arise  of  trifling  import,  but  often 
ajq^ai-ontly  severe,  and  always  annoying.     Such  symptoms 
in  their  mildest  form  constitute  the  state  of  unrest  known 
as  '  nervousness ;  *  in  their  severer  typo  they  may  rise  in 
intensity  up  to  the  wildest  convulsions  of  hysteria.     It  is  ^ 
in  this  tdass  of  afi'octioiis  that  tho  so-called  auti-spasmodioa  ■ 
are  usefnh     As  the  condition  ivhich  they  relieve  is  nearly 
always  associated  with  weakness,  they  are  often  spokon  of 
as  'nerve  stimulants/     In  regard  to  most  of  them  there 
is  but  little  evidence  of  their  power  or  functional  activity  ^ 
when  administered  to  healthy  individuals.     Some  of  thGm   fl 
act  very  slightly  upon  tho  circulation  when  given  in  very 
largo   doses,   and  a   few   when  administered   as  freely  as 
possible  induce  slight  ccrehral  symptoms,  suoh  as  vertigo. 
As   any   theory  of  the  method   in    which    tho    hysterical 
convulsion   originates — of  its   immediate    causes  and   the    ^ 
mechanism    of    its   production — would,   with   our  present   H 
knowledge,  Ik>  at  the  best  hut  an  ingenious  spoculation,  tho 
safest  plan  in  regard  to  tho  action  of  drugs  belonging  to  the 
class  now  under  consideration  is  to  accept  the  teachings 
of  clinical  cxpericUDo  as  to  facts,  and  to  avoid  theorizing 
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as  to  tho  way  im  wliicli  tho  rcBults  aro  brougbt  about," 
Other  members  of  tlio  group  are  musk,  castor,  valerian,  ami 
amber. 

Asafcetida  is  a  gum-resiu  exuding  from  tlio  root  of 
Ferula  Narthox  {Narihex  mafcctida)t  a  native  of  Persia, 
Afghanistan,  ami  tlie  Punjab. 

Ammoniaeuin  is  a  gum-resin  exuding  from  the  stem  of 
Dorcmo  ammoniaoTim,  a  native  of  Porsia  and  tbo  Punjab. 

Myrrh  is  a  gum-reein  exuding  from  tho  stem  of  Balsamo- 
dendron  myrrha,  a  native  of  Arabia  and  Abyssinia. 

Guiacum  Wood,  or  Guiac  WochI,  is  the  wood  of  Gtiiocum 
officinale,  the  lignum  vitte,  a  tree  from  thirty  to  forty  feet 
high,  a  native  of  Jamaica.  On  making  an  incision  and 
the  application  of  heat  the  wcm>c1  yields  :  — 

Guiacum  resiii,  a  dark  brown  transparent  brittlo  aromatic 
substance. 

In  connection  with  this  subject  it  is  necessary  to  explain 
the  meaning  of  one  or  two  terms  in  common  use  ;^ 

Resins  are  brittle  amorphous  solids,  exudations  from 
trees.  They  are  characterized  by  being  insoluble  in  water, 
soluble  in  spirit,  and  by  softening  or  melting  when  heated, 
and  solidifying  again  on  cooling.  They  are  oxidized  ter- 
penes,  and  consist  of  an  acid  or  mixture  of  acids.  They 
dissolve  in  alkalies,  forming  a  Idnd  of  soap.  They  may  bo 
obtained  from  oloo-resins,  such  as  turpentine,  by  simple 
distillation,  the  volatile  oil  passing  over,  and  the  resin 
remaining  behind ;  or  they  may  he  obtained,  as  in  the  case 
of  gniacum  resin,  simply  by  heating  tho  part  of  tho  plant 
in  which  they  are  contained.  The  best  examples  of  reeins 
are  the  resins  of  jalap,  podophyllum,  scammony,  and 
gnincum. 

Gum-resius  aro  natural  mixtures  of  gum  and  resin. 
When  rubbed  up  with  water  tho  gummy  matter  dissolves, 
and   tho   resin  is  susn ended  so  as  to  form  an  omulsioD. 
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The  best  exnmplea  of  gum-rt^sitiE  are  asafcetida,  ammoniacTini, 
myrrL,  and  galbaimin. 

The  membors  of  tliie  groiii)  are  allied  in  composition  : — 

Asafcetida  is  composed  of  rosin  sixty-five  per  cent.,  gum 
twonty-fiTe  per  cent.,  and  about  four  per  ccnl.  of  a  volatile 
oil,  witL  salino  matters.     The  volatile  oil  contains  sulphur. 

Ammoniaciim  ia  composed  of  reein  seventy  por  cout,,  ^m 
twenty  per  cent.,  and  a  volatile  oil  four  per  cent.,  with 
ealine  matters.     The  oil  docs  not  contain  sulphur. 

Myrrh  is  composed  of  reein  forty-four  per  cent.,  gum  or 
arabin  forty  per  cent.,  volatile  oil  four  per  cent.,  with  more 
or  less  water  and  salts.  The  rosin  is  known  as  myrrhin, 
a  substance  which,  by  keeping,  becomes  converted  into 
myrrh ic  acid. 

Gmacum  resin  contains  no  gum,  and  is  composod  chiefly 
of  resinous  acids. 

The  preparations  of  asafcetida  are  an  enema,  a  pill  of 
aloes  and  asafcetida,  a  compound  asafa^tida  pOl,  a  tincture, 
and  the  fetid  spirit  of  ammonift. 

The  preparfttious  of  ammoniacum  are  a  mixture^  and  the 
plaster  with  morcury. 

The  preparations  of  myrrh  are  a  tincture,  and  the  pill 
of  ftloes  and  myrrh. 

The  preparations  of  guiaoum  resin  ore  the  mixture,  and 
the  ammouiated  tincture.  Guiacum  resin  also  enters  into 
the  composition  of  the  compound  calomel  pill«  whilst 
gniacnm  wood  is  one  of  the  constituents  of  the  compound 
decoction  of  Bai*8ftpftrina. 

Guiacnm  is  probably  the  active  ingredient  iu  the  "  Chelsea 
Pensioner,**  which  forniany  years  ha«  held  a  high  roputation 
amongst  old  soldiers  for  Uw  relief  of  rhoumatism.  There 
are  two  formulae  for  the  preparation. 
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ChKLSEA    PEWeiONEU. 


Powdered  gimiacimi 
Powdered  rlmbiirb... 
Biturtrate  of  potash 
Sublimed  Biilpliur  ... 
Powdered  nutmeg  ... 
HoEej 

To  be  mixed  tLoroughly.     Two  large  table-Bpooufuls  to 
bo  taken  night  and  mornitig. 
The  other  formula  is ;  — 


1  055* 

2  drs. 
I  dr. 

1  dr. 
A  tlr. 
i  lb. 


Powdered  guaiaciiiii 
Mustard  powder  ... 
Sublimed  sulphur 
Powdered  rhubarb 
Nitrate  of  potnKb... 


li  diu 

^{  drs. 

'S  dre. 
45  grs. 
45  grs. 


Mix  thoroughly.  A  tea-spoonful  of  the  powder  may  be 
taken  in  milk  at  bedtime,  or  sniEeient  honey,  treacle,  or 
glycerine  may  he  added  to  form  an  electuary,  and  of  thiH 
a  tea-spoonful  may  bo  taken. 

These  drugs,  especially  the  first  three,  have  a  some- 
what similar  action,  but  asafcetida,  probably  from  the 
fact  that  its  oil  contains  sulphur,  is  much  the  most 
powerful.  They  are  all  stimulants,  and  induce  a  condition 
of  general  exhilaration  often  accompanied  by  headache 
and  giddiness.  They  are  antispasmodics,  and  stimulate 
the  walls  of  the  stomach  and  intestines,  expelling  tlatns. 
Thoy  also  increase  the  secretion  of  the  mucous  mcmhrano 
of  the  intestines  and  are  mild  piirgatiYea^  the  motions 
being  offensive  ia  odour^  Id  large  doses  they  excite  nanseti 
and  yomitiDg,  and  also  act  ns  expectorants. 

Myrrh  is  largely  nsed  as  a  local  astringent  for  the 
mouth  and  gums.  It  is  also  useful  as  an  cmmenagogno,  but 
is  inferior  in  this  respect  to  permanganate  of  potasfiium. 

Gnaiacum  has  a  special  and  distinctiTc  action,  and  i&  now 
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largely  employed  as  a  laxatiTe  or  purgative.    In  moet  of 

tbe  text  Ijooka  on  materia  medica  we  are  told  that  guaiaciini 
rosin  actH  as  "a  stimulant,  diaphoretic,  and  diuretic** 
I  cannot  find  that  there  is  much  evidence  in  support  of 
tliifi  view.  Wood  seems  to  he  of  the  same  opinion, 
for  ho  says :  '*  Gnaiacum  is  helieved  by  some  to  act  as  a 
diaphoretic,  and  to  do  good  by  increofiing  the  climinatiou 
of  the  sliiu ;  hut  as  T  have  not  been  able  to  obtain,  cither 
from  medical  literature  or  fi-ora  the  exhibition  of  the 
medicine,  any  distinctive  proof  of  it€  having  any  such 
action  to  any  marked  extent,  T  have  preferred  to  consider 
the  drug  as  an  alterative."  8chmiedel>erg  curiously 
enough  deals  with  it  under  the  head  of  "  Drugs  and  pre- 
parations uBcd  for  all  sorts  of  purposes,  but  now  mostly 
antiquated  and  oheolete.'*  I  am  inclined  to  think  that 
its  main  action  is  as  a  laxative  or  purgative,  and  this  view 
is  evidently  shared  by  Phillips,  who,  in  his  well-knowti 
work  on  the  "  Vegetable  Kingdom/'  states  that  in  large 
doses  it  produces  **  dryness  in  the  mouth,  burning  in  the 
throat,  a  sensation  of  heat  in  the  stomach,  loss  of  appetite, 
heartburn,  flatulence,  nausea,  vomiting,  and  purging." 

My  attention  was  drawn  to  the  subject  some  years  ago 
by  casually  proscribing  for  a  city  man  suffering  from 
rheumatism  some  guaiacum  lozenges  mode  up  with  black 
currant  paste.  Ho  continued  tuking  them  long  after  the 
pains  had  ceased,  and  his  explauatiou  was  that  they  did 
him  good  by  acting  on  the  liver  and  bowels.  Ho  said 
that  one  or  two  of  the  lozenges  taken  in  the  morning 
before  breakfast  acted  promptly  and  without  incon- 
venience. I  ordered  the  lozenges  for  other  of  my  patients 
suffering  from  constipation,  and  what  is  conveniently 
called  •*  biliousness,"  and  the  result  was  ef^ually  satis- 
factory. The  lozenges  not  being  avail  able  for  hospital 
use,  1  had  a  confection  prepar'^l  ^oniiuning  tm  urnlus  cf. 
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guftio  resin  to  a  clrachm  of  honey.  TLis  was  curionBly 
popular  with  the  patieata,  and  for  t!io  last  two  years  I 
have  used  it  extensively,  not  only  08  a  purgative,  hut  in 
t!ie  treatment  of  chronic  rheumatism,  sciatica,  tonsilitis, 
litie,  clysmcnorrhnea,  and  allied  affections.  The  confection 
is  nasty,  but  is  appreciated  hy  patients.  At  first  I  gave 
it  in  drachm  doBOS  onoe  a  dayj  hut  they  were  not  entisfied 
with  this,  and  I  had  to  increaHe  the  dose  to  two  drachma 
three  times  a  day.  In  this  quantity  it  seems  capable  of 
producing  the  maximum  of  inconvenionco  and  discomfortj 
and  gives  unlimited  satiafactiou.  The  purgative  oflfcct 
is  very  pronounced,  and  in  one  case  the  patient  had  fifty-six 
evacuations  in  the  week.  In  another  case  it  produced  a 
well-marked  rash,  covering  the  arms  and  legs  with  an 
cruptiuu  which  forcibly  reminded  ouo  of  copaiha.  That 
this  rash  is  rare  may  be  gathered  from  the  fact  that  my 
colleague,  Dr.  C.  T.  Fox,  had  seen  only  one  similar  instance. 
It  was  accompanied  by  intense  itching,  which  disappeared 
on  discontinuing  the  drug.  The  guaiacum  not  infrc<[uently 
gives  rise  to  a  bttrning  sensation  in  the  throat,  and  to 
obviate  this  I  pre  scribed  the  ten  grains  of  the  resin  in  half 
an  ounce  of  extract  of  malt,  which  answered  admirably. 
This  method  of  treatment  is,  perhaps,  simply  a  return  to 
the  old-fashioned  "  Chelsea  Pensioner,"  but  it  is  interesting 
nevertheless.  I  am  sure  that  a  trial  of  tho  gaaiacum  resin 
as  a  ]axativo  or  purgative  according  to  the  dose  employed 
will  l>o  found  satisfactory.  It  is  probable  that  if  tho  drug 
were  triturated  with  cream  of  tartar,  sugar  of  milk,  or  some 
other  equally  inert  substauce  iln  eMcacy  would  be  increased, , 
and  it  would  produce  tho  desired  cflfect  in  smaller  doses. 

By  the  destructive  distillation  of  giiaiacum  we  get  guiacol,  a 
substance  contained  in  beech  oreasoto  to  tho  extent  of  from 
sixty  to  ninety  per  cent.  It  is  a  methyl  ether  of  pyrocatechin, 
and  when  pure  is  a  colourless  fluid,  only  eliglitly  soluble  in 
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water,  but  soluble  in  alcohol,  ethor,  glycorine,  fats  and  oils. 
Its  toeto  and  odour  resomble  those  of  creasoto,  but  it  is 
inoro  ngrccable  to  take.  Of  late  years  it  has  been  largely 
employed  in  the  troatment  of  jihthisisj  and  is  said  to  exert 
a  cumtive  lufltionco  on  the  tubercular  Icsioua  in  the  lungft; 
by  promoting  sckrotic  changes.  It  diminishes  the  expeo< 
toration,  leseena  its  puniloucy,  and  removes  its  ftjetid  odour. 
Tho  following  formula  may  be  used  :  — 

Guiacol 

Compound  tincture  of  gentian     ... 

Tincture  of  o ran j2je 

Brandy 

Malaga 

Two  tea-spoonfuls  to  bo  given  in  a  tumblerful  of  cold 
water,  three  times  a  day,  after  meals.  The  dose  may  be 
gradually  iucroased. 

Another  mode  of  administration,  is  to  dissolye  it  in 
glycerine  and  then  mix  it  with  mm.  Good  results  bavo 
been  obtained  by  saturating  the  system  with  tho  drug,  and 
with  this  view  it  is  often  given  hypodermically,  Burney 
Yea  speaks  Liglily  of  capsules  containing  one  and  a  half 
minims  of  guiacol,  a  quarter  of  a  grain  of  iodoform,  and 
throe  minims  of  cod-liver  oil,  one  or  two  being  given  twice 
or  three  times  a  day  after  meals. 

Foxwell*s  observations  would  indicate  the  desirability  of 
increasing  the  dose  of  iodoform* 

The  vapour  of  guiacol  might  bo  used  with  advantage  for 
iniprognatino;  the  air  of  tho  room  in  which  the  patient  lives 
or  sleeps.     The  following  formula  is  suggested :- — 

Guiacol  I  (Ir 

Menthol  ,^ -Ir. 

Thymol  1  dr. 

Camphor  J  dr. 

Oil  of  cannellii  10  drops 

Kectified  spirit   ..  ...  to  0  ozs. 
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A  tea-spooBfol  slionM  bo  placed  in  a  small  metal  vessel 
filled  witli  water  and  allowed  to  evaporate  slowly  over  a 
spirit  lamp. 

The  carbonate  of  giiiacol  in  doses  of  fifteen  grains  is 
frequently  prescribcfl,  botli  in  phthisis  and  in  enteric  fever. 
It  is  a  white  powder,  insoluble  in  water,  but  soluble  in 
spirit.  It  may  bo  conveniently  given  io  port  wine,  and  in 
daily  doses  of  forfcy-five  grains.  I  have  seen  good  effects 
from  it  in  advanced  phthisis. 

The  Benzoate  of  gxiiacol,  under  the  name  of  Benzosol,  is 
recommended  as  a  substitute  for  creasete,  and  is  commonly 
given  in  five-graiu  doses. 

Oil  of  amber,  which  is  closely  allied  to  the  other  members 
of  this  group,  is  an  excellent  remedy  for  uncomplicated 
whooping-cough.  It  may  bo  given  internally,  and  also 
rubbed  freely  on  the  back  and  chest. 


CINCHONA  AND  ITS  ALKALOIDS. 
1.  History. 

The  preoiae  period  and  manner  of  the  discovery  of  the 
therapeutical  properties  of  cinchona  bark  are  eiivelo|>ed  in 
obacnrity.  Some  think  that  the  Indians  knew  all  about  it 
before  tho  arrival  of  the  Spanish,  whUst  others  aftirm  that 
the  Spaniards  investigated  tho  matter  and  told  the  natives. 

Tho  bark  was  brought  to  Spain  in  1G32,  but  was  not 
employed  medicinally  xndll  1  G3*j.  It  is  usually  stated  that 
wo  aro  indobteil  to  the  Countess  of  Ciuchon  for  tho  intro- 
duction of  the  drag,  which  was  originally  kaowii  as  **  Cin- 
chona Bark,"  or  "  The  Countess's  Powder."  The  lady  in 
question  was  tho  wife  of  Couat  Cinchon  Don  Geronino 
Fernandez  de  Cabrera  Bobadella  J.  Mendoza.  Some  ten 
years  later  it  was  carried  by  the  Jesuits  to  Home,  one  of  tho 
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most  ftctivo  memberfl  of  the  order  in  promoting  its  distri- 
bution and  U8G  being  Cardinal  tie  Lugo.  Fi*om  this  circum- 
stance it  acquired  the  namos  of  "  Jesuit's  Bark,"  and  *'  Pnlvis 
Cardinal  dc  Lugo."  lu  course  of  time  it  fell  into  disuse, 
but  waB  agtiin  brought  into  Toguo  by  the  physician  to 
Charles  IL,  Sir  Robert  Talbor,  who  acquired  a  groat  repu- 
tation for  the  cure  of  ague  by  ft  secret  romody.  The  secret 
was  purchased  for  a  largo  eum  on  Talbor's  death  by  Louis 
XIY.3  and  turned  out  to  be  the  eiucbona  hark. 

2.  Origin. 

The  diSerent  species  of  cinchona  are  natives  of  the  Andes^ 
growing  chiefly  on  the  eastern  face  of  the  Cordilleras,  from 
four  thousand  to  twelve  thoufiand  feet  above  the  sea  level. 
The  cinchonas  themselves  seldom  form  an  entire  forest,  but 
either  grow  separtitely  or  aro  collected  in  clumps.  The  men 
who  collect  the  bark  and  are  otherwise  engaged  in  the  trade 
are  known  as  rasrarilleroSf  or  "hark  peelers/'  The  word 
cnHfariUn  m  the  diminutive  of  cnMmrn,  and  signifies  literally 
"  small  hark,**  The  tt rm  Cascara  SagraOa,  or  sacred  bark, 
is  familiar  to  ns.  Much  practice  is  required  on  the  part  of 
the  cascarillero  to  detect  the  presence  of  the  cinchona  trees 
in  the  dense  forests,  which  are  made  up  of  vast  collections 
of  palms,  tree  ferns,  gigantic  climbers,  bamboos,  plantains 
and  other  plants.  Originally  the  tree  was  foiled,  and  after 
the  liranches  had  been  cut  off  the  bark  was  removed  from 
the  trunk  by  making  iacisiouB  and  striking  it  with  a  mallet. 
The  method  was  wasteful,  and  rajudly  thinned  the  forests  of 
the  cittchona  trees,  fio  that  the  supply  fell  short. 

Two  kinds  of  cinchona  bark  are  now  official— cinchona 
hark  (Ciuclwme  cotU-x)  and  rod  cinchona  bark  (Cinchonm 
ruhrm  cortex).  By  cinchona  bark  is  meant  the  dried  bark 
of  cinchona  calisaya,  cinchona  officinalis,  cinchona  succi- 
ruhra,  cinchona  laucifoHa,  and   other  species  of  cinchona, 
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from  wHch  the  peculiar  and  eliaracteriatic  alkaloids  of  the 
bark  can  be  eitracted.  It  is  also  stated  officially  tliat  Baits 
of  quiuine  and  cinckomne  may  be  obtained  from  somo 
species  of  Rcmijia;  in  fact,  tlio  definition  is  a  wide  one.  By 
red  cinchona  bark  is  understood  the  dried  bark  of  the  stem 
and  branches  of  cultivated  plants  of  cinchona  Buccirubra, 
Cinchona  has  for  many  years  been  successfully  cultivated  iu 
India,  Java,  Ceylon,  and  also  Jamaica,  and  it  is  found  that 
the  cinchona  euccirubra  is  the  hardiest  and  most  readily 
propagated* 

3.  Active  Pkinciples. 

The  chief  alkaloids  contained  in  cinchona  bai'^k  are 
tjuinine,  cinchonino,  quinidine,  and  cinchonidino. 

There  are  four  official  salts  of  alkaloids  obtained  fi'om 
cinchona  bark.  These  are:  (1)  sulphate  of  quinine;  (li) 
hydrochlorate  of  quinine;  (3)  sulphate  of  cinchoniue,  and 
(4)  sulphate  of  cinchonidiue. 

Sulphate  of  Qnhtiuv  is  in  the  form  of  silky  anow- white 
crystals,  having  an  intensely  bitter  taste.  It  is  soluble  in 
water  to  the  extent  of  one  in  seven  or  eight  hundred,  and 
is  freely  soluble  in  water  acidulated  with  sulphuric  acid. 
The  addition  of  the  sulphnric  acid  converts  the  sulphate 
into  a  bisulphate,  which  is  much  more  soluble  in  water  than 
the  common  sulphate.  Iq  America  the  hisulphato  is  almost 
universally  employed*  Solutions  of  quinine  present  an  ap- 
pearance which  is  known  technically  as  ''fluorescence,*'  a 
peculiar  sheen  or  shining  appearance  on  the  surface  of  the 
liquid  which  is  readily  recognized.  This  fluorescence  is  not 
cunlhied  t<>  salts  of  qtiiiiiue,  and  is  presented  by  solutions 
of  gclsemino,  the  alkaloid  of  Qeheminum  sempervirefiSt  or 
Carolina  jasmine. 

IIijth'OL'hhtatr  f>/<^«iT(««('r08ombles  the  sulphate  iu  general 
appearance,  hut   the  crystals  are  somewhat  largci\     They 
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Bie  more  solnlilo  in  water,  dissolying  in  tbe  proportion  of 
ono  in  twenty-four. 

Quinine  itself  is  not  in  the  Pbormacopa'ia,  and  it  Is 
only  the  aboye-named  salts  which  are  officially  recognized. 
The  terms  quinine,  quinia,  and  qninina  arc  used  eynony- 
monsly. 

Sulphate  of  Cinchoulne  is  in  the  form  of  hard  colourless 
prismatic  crystals  which  hare  a  vitreous  appearance.  It 
is  soluble  in  water^  but  the  solutions  with  acid  are  not 
flaoreseeut  CiDchona  salts  are  cheap,  but  their  nauaeons 
taste  is  objectionable. 

SuJphate  of  Cinrhmdine  is  in  colourless  silky  orystals, 
soluble  in  water. 

The  other  alkaloids  of  cinchona  are  of  comparatively 
little  importance.  The  acids  obtained  from  the  bark  are 
quiiiic  acid  and  qnino- tannic  acid,  the  latter  differing  from 
coiumon  tannic  acid  only  in  a  few  unimportant  chemical 
reactions. 

4.  Fektailations, 

All  the  preparations  of  cinchona  are  made  from  the  red 

bark,  the  common  or  yellow  bark  being  employed  solely  for 

\o  extraction  of  the  alkaloids.     The  preparations  of  the 

bark   are   five   in   number,   the   decoction,   the  liquid 

'extract,  the  acid  infusion,  the  tincture  and  the  compound 

tincture.     Bed  cinchona   bark   is  also   contained    in    the 

>matic  mixture  of  iron. 


6,  Pkarmaoolooy. 

The  action  of  cinchona  is  for  all  practical  purposes  thai 

of  the  alkaloids  it  contains,  and  of  these  alkaloids  quinine 

lay  bo  taken  as  the  type.     The  pharmacological  action  of 

this  alkaloid  has  been  pretty  fully  worked  out,  and  may  bo 

summed  up  very  briefly  { — 
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(1)  It  is  ffttal  to  the  lowest  forms  of  animal  and  vegetaLlo 
lifo,  a  fflct  wbJcb  cxplaiDS  its  power  of  retarding,  preventing, 
and  arreeting  pntrefaction. 

(2)  It  checkii  fwrmcjiitation,  especially  whun  it  depends  ou 
organi?,ed  ferments.  It  arrustg  alcobolitj  lactic,  and  LntyriG 
fermentation.  It  is  a  powerful  antiseptic,  and  even  diluto 
eolutions  will  preserve  meat,  milk,  butter  and  otbcr  articles 
uf  food. 

(3)  It  lessens  ])rotoplasmic  and  amrobeid  movoracnts,  and 
obecks  tbe  migration  of  tbo  wbito  blood  eorpnBeles  from  tbe 
TGBsels*     It  also  canses  contraction  of  tbe  spleen. 

(4)  Small  doses  improve  tbo  appetite,  bat  large  doses 
cbeck  digestion,  and  not  infrequently  cause  loss  of  appetite, 
and  may  even  give  rise  to  nausea  and  vomiting. 

(5)  Small  doses  iocrease  tbe  force  of  tbe  circulation,  but 
large  doses  weaken  tbe  heart's  action,  cbie%  from  an  iufitx- 
©nce  on  tbo  motor  ganglia,  and  perhaps  in  a  minor  degree 
from  an  action  on  tbo  muscular  substance.  Largo  doses 
diminish  blcHid  pressure,  partly  by  paralyzing  tbe  action  on 
tbe  heart,  and  partly  by  paralyzing  tbo  vaso-motor  centre. 

(0)  In  small  doses  it  acts  as  a  stimulant  to  tbo  nervous 
system.  In  large  doses  it  diminishes  reflex  action  by  stimn- 
laling  Setscbenow's  centre.  Tbe  sonsoiy  and  motor  nerves 
are  affected  only  when  the  drng  is  applied  locally. 

(7)  It  lowers  the  tompcratnro  and  acts  as  an  antiperiodic 
in  malarial  diseases*  It  induces  this  effect  by  checking 
oxidation.  Moderate  doses  distinctly  diminish  tissue  change, 
and  lessens  tbe  amount  of  nitrogen  and  of  sulphates  in  tbe 
blood, 

(8)  In  tbe  process  of  excretion  it  stimulates  tbo  genito- 
urinary tract,  and  may  exceptionally  produce  irritability  of 
tbo  bladder  and  of  tbo  urethra. 

It  is  probable  that  the  other  alkaloids  of  cinchona  have 
mncb  the  same  action,  differing  only  in  dcgreo  or  intensity. 
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Ab  regards  antipyretic  actioD,  tlie  alkaloids  arc  pretty  mucli 
on  a.  par.     They  all  possess  febrifuge  properties. 

It  is  often  said  tLat  q^uinine  is  an  ecbolic,  and  is  capable 
of  producing  abortion,  I  must  bave  given  it  hundreds  of 
times  in  fairly  large  do6es  to  pregnant  women  suffering 
from  neuralgia,  and  I  liavc  never  known  it  exert  any  action 
on  the  nterns. 

Wben  quinine  is  given  internally  in  largo  doses  a  series 
of  symptoms  ia  produced  to  which  we  apply  the  term 
*^ ciuchouism/*  or  "quinism/'  These  doses  affect  the  eigbt 
and  bearing,  excite  subjective  noises  in  the  oars,  as  of  bollB 
ringing,  and  occasionally  produce  deafness,  which  may  bo  per- 
manent, but  is  usually  temporary  and  lasts  only  a  few  days* 
Largo  dosos  often  dim  the  sight  and  cause  tempomry  blind- 
neea.  Severe  frontal  headache,  with  dull,  heavy,  tensive  or 
agonizing  pain,  may  hn  experionced.  The  face  is  flashed, 
the  eyes  are  suiluscd,  and  the  expression  is  dull  and  stu^nd. 
These  symptoms  are  due  to  the  action  of  the  drag  on  tbo 
brain*  Sometimes  qiiiniuG  brings  out  a  rash  which  may  be 
followed  by  desquamation.  Some  people  aro  peculiJirly 
siifloeptible  to  the  action  of  cinchona  and  its  alkaloids. 

Quiuino  diminishes  the  excretion  of  urea,  uric  acid,  creati- 
nine and  of  sulphuric  antl  phosphoric  acids.  It  is  eliminated 
cliiofly  by  the  urine,  and  may  usually  be  detected  in  from 
two  to  tivo  hours  after  a  largo  dose, 

Quiuino  was  at  one  time  regarded  as  a  drug  of  primary 
imjwrtanco,  but  sinco  the  iutroductiou  of  autipyrin  and  unti- 
fvbriu  it  has  lost  much  of  it's  former  popularity,  and  is  now 
oomparativtdy  little  employed. 

0.    TffBltAI'iSirTlOS. 

Quiuino  is  useful  in  ague.  The  rule  is  to  give  thirty 
grain!  botweau  the  tenaination  of  the  first  paroxysm  and 
Um>  time  al  wbidh  tlie  second  puroxyHtn  is  J  no.     The  boat 
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plan  IB  to  give  tte  firsfc  tati-grftin  flose  about  the  end  of  the 
Bweating  stage,  and  to  give  the  last  ten-grain  dose  just 
before  the  next  fit  is  due.  It  is  not  a  matter  of  much 
importance  in  what  form  tbe  qninme  is  given;  some  people 
take  it  as  a  powder,  others  like  it  in  pille,  whilst  others 
again  dissolve  the  dose  in  a  small  quantity  of  sherry.  If 
it  is  not  retained  by  the  stomaphj  it  had  better  !;«  mixed 
with  fonr  ounces  of  beef-tea  or  gruel  and  injected  into  the 
rectum.  Hypodermic  injections  of  quinine  are  not  very 
satisfactory,  but  a  grain  of  the  hydrobromnto  may  be 
dissolved  in  six  minima  of  water,  of  which  the  dose  is  from 
three  to  six  minims. 

Quinine  is  useful  in  some  forms  of  neuralgia,  the  imlica- 
tions  for  its  use  being  (1)  that  the  pain  is  supraorbital, 
(2)  that  it  is  periodic,  or  (3)  that  there  is  a  history  of 
malarial  disease.  Five  grains  three  times  a  day  usually 
afford  relief. 

la  all  affeetions  dne  to  or  associated  with  a  malarial 
taint,  it  is  a  good  plan  to  give  quinine.  Americaua  take 
very  much  larger  doses  than  do  English  people. 

In  neuralgia  of  the  face,  especially  when  tbe  branches  of 
the  fifth  are  involved,  the  addition  of  fifteen  minims  of 
tincture  of  gelsemium  to  each  dose  of  the  quinine  mixture 
will  be  found  an  advantage-  When  the  quinine  is  given  in 
the  form  of  a  pill»  a  sixtieth  of  a  grain  of  gelsemino  hydro- 
chlorate  should  be  added. 


SALICIN. 

Salicin  is  a  glucoside  obtained  from  the  bark  of  various 
species  of  willow  and  other  plauts. 

It  occtira  in  the  form  of  white  tabular,  scaly,  or  acicular 
crystals^  having  no  odour  and  a  slightly  hitter  taste.  It  is 
soluble  in  cold  water  and  in  spirit.  By  warming  it  with 
Bulphnric  acid  it  ia  converted  into  glncoso  or  saligenin. 

2  n 
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It  was  but  little  used  in  medicine  until  1874,  wlion  Dr. 
Maclagan  introduced  it  ae  o  remedy  for  acute  rhoumatism. 

Its  physiological  action  is  similar  to  that  of  salicylic  acid 
and  fiftlicylate  of  sodium. 

It  is  rapidly  absorbed  from  tli©  stomaclj,  but  in  the  blood 
it  speedily  undergoes  decomposition,  saHgcniu,  salicylio 
acid,  and  unclianged  salicin  appearing  in  tbc  urino,  Tbo 
elimination  takes  jilace  slowly,  salicylic  acid  b*ing  dctectcsd 
in  tlio  urine  sixty  buurs  after  a  single  dose  i»f  salicin  has 
boon  taken. 

Tti  the  lower  animtilB  In  large  dos^s  it  produces  convul- 
sicms,  fall  of  blood  pre&enro,  and,  fimilly,  stoppage  of  rcspii-a- 
tion,  its  action  in  tbis  respect  resembling  carbolic  acid. 

In  order  to  produce  symptoms  characteristic  of  tbo  drug, 
it  is  necessary  in  the  case  of  the  buriian  adult  to  giv€^  one 
large  doso  of  a  drachm  or  more,  or  to  administer  balf  a 
draciun  hourly.  Given  less  frequently  or  in  smaller  doses 
it  induces  little  physiological  effect.  The  condition  of  a 
person  under  full  medicinal  doses  of  the  drug  resembles 
that  of  a  patient  suffering  from  quinism.  The  expression 
is  dull  iind  apathetic,  the  face  flushes  on  the  sligbt<*6t 
excitement,  and  the  eyes  become  suffused.  The  patient  is 
usually  moro  or  less  deaf,  and  complains  of  singing  noises 
in  the  ears.  There  is  frontal  bcadaclie,  and  the  bands 
when  held  out  are  seen  to  be  troinulons.  The  breathing 
is  quickened  and  deepened.  8orae  of  these  symptoms  may 
be  absent,  but  tbo  dull  heavy  aspect  and  tbo  dusky  finsb 
whii'h  quickly  spreads  uniformly  over  the  face  are  always 
noticeable.  With  larger  dose  the  hoa-laclio  is  severe,  so 
that  the  patient  buries  bis  head  in  the  pillow  and  endeavours 
to  avoid  tbo  light.  There  is  marked  muscular  weaknoai 
acoompaniod  by  tremor,  and  a  tap  on  the  shoulder  caasoa 
the  muscles  to  contract  so  violently  and  suddenly  as  to 
jerk  tho  arm  backwards.     Tingling  in  the  oxtremiiios  and 
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other  parts  of  tlie  body  is  a  coramon  subject  of  complaint. 
The  Yoice  is  thick  and  hoekj,  fled  the  respiration  is  so 
hurried  find  deepened  as  to  be  almoBt  panting, 

Salicino,  even  in  largo  doses,  depresses  the  uonuftl  tempo- 
ratnre  very  slightly  if  at  all.  The  pulse  is  (][uiekencd,  and 
usually  becomes  very  weak. 

Salicino  renders  the  sweat  oeutral  or  alkalinej  and  this 
may  occur  in  cases  of  acute  rheumatism  if  the  doses  given 
arc  sufficiently  large. 

At  one  time  salieiii  was  largely  employed  therapeuticBlly, 
not  only  m  rheumatio  fever  but  in  chronic  rheumatism, 
tonsilitis,  neuralgia,  and  a  number  of  other  diseases. 

If  its  action  depends  on  its  conversion  into  salicylie  acid, 
it  is  clear  that  it  can  have  no  advantage  over  the  latter 
substance.  Dr.  Maelagan,  howover,  declines  to  accept 
Senator's  views  as  to  the  conversion  of  salicin  into  salicylic 
acid.  For  a  time  the  ill  eftects  which  so  frequently  followed 
the  administration  of  the  artificial  salicylate  of  sodium 
induced  many  clinical  observers  to  revert  to  the  use  of 
salicin  in  tho  treatment  of  acute  rheumatism.  The  observa- 
tions of  Professor  Chatteris,  and  the  introduction  of  pure 
artificial  salicylic  acid  and  salicylate  of  sodium,  will  in  all 
probability  lead  ultimately  to  tho  comparative  disuse  of 
Balicio,  although  there  will  doubtless  be  differences  of 
custom  in  this  respect  amongst  physicians,  tho  tendency 
being  to  use  tho  preparation,  which  in  the  hands  of  the 
particular  individual  has  appeared  to  give  the  best  results. 
Dr.  Maclagau  is  accustomed  to  give  thirty-grain  doses  of 
salicin  every  hour  for  six  hours,  and  then  every  alternate 
hour  for  twelve  or  twenty-four  hours,  when  tho  pain  usually 
subsides.  Ho  believes  that,  to  do  any  good,  it  is  necessary 
to  get  B  large  quantity  of  the  drug  into  the  system  rapidly. 

Salicin  is  of  somo  value  in  maladal  diseases,  but  it  is 
inferior  in  this  respect  to  quinine. 
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For  some  lime  put  stlicu],  salicyUte  of  sodium,   uid 

licylic  acid  Lave  been  extensively  employed  as  preserra- 
[Tes  for  prerenting  the  fermentation  and  decompoeidon  of 

ions  artielee  of  food.  Salicylic  acid,  from  its  powerfnl 
antiseptic  properties  and  BHght  taste,  is  eepecially  adapted 
for  thifi  purpose.  It  is  employed  in  very  minnte  qnantitics 
for  preserTing  the  lighter  kinds  of  sherry,  British  wines 
which  do  not  contain  more  than  ten  per  cent,  of  alcohol, 
German  beers,  temperance  heverages,  lime  jnice,  lemon 
jnioe,  milk,  cream,  jam,  and  a  rariety  of  articles  which 
withoat  the  addition  of  some  preseryaiivo  would  speedily 
undergo  decomposition.  In  one  case  in  which  I  w&» 
engaged  the  vendor  was  summoned  before  the  magistrate 
selling   orange   wine  containing   0*038   per    cent    of 

icyUc  acid,  cquiyalent  to  26*6  grains  to  the  gallon,  and 
contended  that  ench  addition  was  injurious  to  health. 
Professor  Corfield,  on  behalf  of  the  prosecution,  stated  that 
the  chief  use  of  salicylic  acid  was  as  on  external  application, 
and  proceeded  to  argue  that  as  salicylic  acid  was  a  useful 
application  for  corns,  it  must  exert  an  injurious  effect  on 
the  human  organism.  He  omitted  to  state,  however,  that 
the  preparation  commonly  employed  for  removing  corns  is 
a  one  in  eight  Bolution  in  collodion  mixed  with  Indian 
hemp,  and  that  there  is  a  vast  difference  between  the  action 
of  a  strong  solution,  such  as  this,  and  the  extremely  dilute 
solution  to  which  objection  was  made.  I  have  often  taken 
at  a  single  dose,  absolutely  without  inconvenience,  as  much 
salicylic  acid  as  there  is  in  half  a  gallon  of  this  orange  wino, 
and  have  not  the  slightest  hesitation  in  saying  that  in  the 
proiwrtions  in  which  they  aro  respectively  present  in 
preparations  such  as  thcso,  alcohol  is  a  much  more  toxio 
agent  than  the  salicylic  acid.  If  I  took  at  a  doso  three 
bottles  of  orange  wine,  I  should  undoubtedly  experiouce 
flomo  inconvenience  from  tlie  alcohol,  but  none  from  the 
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ealicylic  acid*  The  attempt  to  prove  tlmt  salicylic  acid  was 
a  cumnlativo  agent,  and  that  in  small  doses  it  exerted  an 
irritativG  action  on  the  bladder,  was  eqnally  futile.  The 
fact  18  that  salicylic  acid,  taken  in  the  proportion  of  0*038 
per  cent,  even  for  months  at  a  time,  could  not  by  any 
poesibility  exert  any  physiological  action  or  produce  any 
injurious  effect. 


IPECACUANHA, 

The  dried  root  of  Cephaclis  Ipecacuanha,  obtained  chicHy 
from  the  Brazils. 


J 

J 


1,   HlSTOBY. 

Towards  the  end  of  the  scventeouth  uontury,  ipocauuttuha 
obtained  in  Paris  a  great  reputation  for  the  cure  of  dysentery. 
A  merchant  named  Garnier,  who  Lad  been  attended  through 
a  long  illness  by  a  physician,  as  a  mark  of  respect  aod 
gratitude  made  him  acnaainted  with  a  drug  obtained  from 
tho  Brazils,  which  woe  regarded  as  an  absolute  specific  for 
dysentery.     The  phyaician  being  old  and  disinclined  to  try 
new  remedies,  transferred  his  interest  in  it  to  bis  nephew 
Ilelvetius,  who,  not  seeing  bis  way  to  making  any  money 
with  it  on  orthodox  lines,  decided  to  run  it  as  a  patent 
medicine.     By  dint  of  judicious  advertising  it    caught  on, 
and  when  tho  Dauphin,  the  son  of  Louis  XIV.,  contracted 
the  disease,  nelvetius  sold  the  secret  of  tho  compoBition  to 
tho  Court  physicians  for  the  sum  of  one  thousanil  pounda. 
Holvetiue,  having  realized  a  fortune,  becanio  a  respectable 
member  of  the  medical  profession,  and    wroto    a   learned 
treatise  on  the  drug. 

Ipecacuanha  i«  one  of  the  few  drugs  wbioli  has  bad  the 
honour  of  being  immortalized  in  verso.  TUe  following  Uucr 
are  worth  rescuing  from  oblivion ;  — 
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"Walking  in  a  ahady  grove 
With  my  Juliana, 
Lozengoa  I  gave  my  lo?e, 
Ipccacuanba. 

"  Fram  a  box  the  imprudent  maid 
A  score  or  two  did  pick, 
Then,  sighing  tenderly,  she  said, 
'  My  Damon,  I  am  iick.'  *• 

2,  Active  PfliKciPLBs. 

Its  active  priDciples  are :  — 

(1)  Emetine  or  Emctia^ — ^A  pale,  brownisb,  ainorplions 
mass,  siMiriugly  soluble  in  water  and  ether,  and  freely 
suleble  ia  alcobol,  cbloroform,  aud  dilute  acids.  It  is  also 
obtftiaable  in  white  eryatals,  wbich  turn  yellow  on  ox- 
pusure  to  ligbt  It  does  not  form  aoy  distinctly  crystalline 
salts. 

(2)  CcpJiaelic  ot  Ipecacuanhk  Acid, — A  glucoside  allied  to 
tauoic  acid. 


3.  Tee  Prepabations. 

The  official  preparations  of  ipecacuanha  are : — 

1.  YiQum  IpecocnanliOD,  made  with  Sherry. 

1!.  Pulvis    Ipecaonauhfc    Coiiipositns,    Dover*s    Powder, 

Contains  one  grain  of  ipecacuanha  and  one  graio  of  opium 

in  ten  grains  of  the  powder, 

3.  Trochisoi  Ipccacuanhtc.  Contain  a  quarter  of  a  graio 
in  each. 

4.  Pilula  Ipecacuanhro  cum  Scilla?.  Made  with  Dover's 
powder,  squills,  and  amnioniacuiiL 

Ipecacuanha,  deprived  of  its  emetine,  ia  now  froquentlj 
used  as  a  therapeutical  agent.  It  has  been  found  of  much 
Talae  in  the  trciitmont  of  dysentery,  and  has  a  very  decided 
adYaatttge  over  the  ordinary  ipecacuanha  in  not  prodneing 
naniea,  Tomititig,  aud  depression.     It  shonld  bo  apociully 
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prepared,  and  care  slionld  be  taken  to  see  that  tlie  dried 
spent  marc  of  ipecucuunUa  wine  is  not  substituted.  It  is 
usually  prescribed  as  the  Fidvia  Ipecacuanhse  eint  Emrthu\ 

4.  Phybiolooical  Action* 

Tho  chief  action  of  ipccacnanba  is  as  an  emetio  and 
expectorant. 

It  is  a  mild,  tardy,  and  somowbat  uucerttuu  emetic. 
Powdered  ipecacnaaba  ia  mncb  more  efficacious  than  the 
wine.  It  produces  repeated  vomiting,  unaccompanied  by 
much  nausea  or  prostration.  Nothing  positive  is  known 
as  to  its  mode  of  action,  but  it  is  probable  that  it  acts  on 
tbe  peripheral  termination  of  the  pncumogastiiL-, 

Scbmiedeberg  says: — ^"Notbing  certain  is  known  about 
the  origin  of  the  vomiting.  Tbe  idea  that  it  is  brought 
about  reflexly  through  jioripheral  irritation  of  tbe  centripetal 
nerves  of  the  digestive  organs  has  just  as  much  to  bo  said 
for  it  as  tho  idea  that  emetics  stimulate  the  centrally 
situated  parts,  or,  in  other  words,  tbe  centre  of  vomiting.*' 

It  produces  an  increased  secretion  from  the  bronchial 
mucous  membrane.  This  may  bo  secondary  to  its  action 
as  an  emetic,  but  it  is  more  likely  that  it  exerts  a  direct 
influence.  It  bas  been  found  that  in  coses  of  chronic 
bronchitis  it  acts  adiiiirnbly  as  an  expectorant  when  applied 
locally  in  tbe  form  of  a  spray.* 

Some  people  are  peculiarly  susceptible  to  tbe  action  of 
ipeoacaanha»  especially  when  inhaled.  This  idiosyncrasy  is 
extremely  inconvenient  to  those  who,  from  the  nature  of 
their  cmploymeat,  are  brought  much  in  contact  with  the 
drug.  The  story  is  told  of  a  lady,  tbe  wife  of  a  surgeon, 
who  cauld  aWaya  toll  when  her  husband  was  making  up  a 
medicine  containing  ipecacuanha,  from  the  distressing 
tightness  in  tbe  chest  which  she  experienced.  If,  by  any 
*  Biuger  and  Murrt^ll,  Lancci,,  1874,  vol.  ii. 
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chance  die  happened  to  enter  the  sorgei^y  eren   for  a 
loment,  whilst  the  drag  was  being  powdered,  she  would 
Almost  immediatelj  affected  with  riolent  and  protracted 
ig.     Sometimes  this   was   followed   by  shortnees  of 
kth,  cough,   and    spitting    of    blood.      Somctimee 
would  last  for  days,  the  snbeequent 
being  so  great  as  to  threaten  the  life  of  the  patient.     Sir 
Lomas  Watson  says  :^"  I  recollect  a  serrant  employed  in 
te  laboratory  at  St.  Bartholomew's  Ilospitaly  when  I  was 
tt  pnpil  there,  who  had  the  pecnliar  ill-lnck  to  be  liablo  to 
affection*     Wheneyer  the  dmg  was  under  preparation 
le  was  obliged  to  fly  the  place.     This  idiosyncrasy  is  not 
very  nncommon.    A  Tery  small  quantity  of  ipecacoanha 
dust  is  suMoient  in  such  persons  to  bring  on  a  paroxysm  of 
extreme    dyspncea,   wheezing^   and    cough}    with    fiingular 
txiety  and  great  weakness.    The  distress  usually  termi- 
ktes  by  a  copious  expectoration  of  mucous." 
Some  people,  although   unsusceptible   to   the   action   of 
la,  suffer  seyerely  from  exposure  to  linseed  and 
imony.    Powdered  colocynth  has  a  similar  effect,  and 
epidemic  of  sneezing,  which  occurred  in  a  house,  was 
traced  to  the  use  of  the  *' bitter-apple,"  which  had  been 
powdered  oyer  the  car^)et  and  other  articles  to  keep  out  the 
moth.* 

Ipecacuanha  in   frogs   gives   rise  to  irregularity  of  tl 
heart's  action,  and  finally  arrests  it  in  a  condition  of  diastoU 

In  mammals,  and  especially  in  dogs,  ipecacuanha  givos 

rise  to  intestinal  symptoms,  and  this  occurs  equally  whether 

the  drug  be  given  by  moath  or  injected  subcntaneonsly. 

I'hd  stools  are  blood-stainod,  and   the  intestinal   mucx>i 

Losnbrane  is  swollen,  rod  and  ecchymosetl,  aa  in  poisoning' 

by  arsenic,  antimony,  platinum,  and  iron.     This  action  of 


*  '*  Bctiinrka  im   ParoxyBtuii]   t^tiecxiu^.' 
BrUifh  Mait'iil  Journal^  June  10  uDit  '/ " 
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the  drug  on  the  intestine  is  of  Intereat  in  connection  with 
itg  omployment  in  the  treatment  of  dysentery. 

Ipecacuanha  has  the  reputfltiou  of  beiug  a  diaphoretic, 
and  uudoubtedly  exerts  this  eflect  when  given  in  combination 
with  opium  in  tho  form  of  Dover's  powder. 


5.  Thehapecjtics. 

Tpecacuftnha  is  UBually  regarded  as  almost  a  specific  for 
dysentery.  It  should  be  given  as  the  powder  in  doses  of 
twenty,  thirty,  or  even  sixty  grains  suspended  in  two  drachms 
of  syrup  of  orange  and  half  an  ounce  of  water.  No  other 
fluid  of  any  kind  min^t  be  taken,  and  the  patiout  should  be 
kept  lying  down  with  a  chloroform  poultice  on  his  abdomen. 
There  may  he  a  little  nausea,  but  when  these  precautious 
aro  observed  vomiting  rarely  occurs.  The  dose  may  be 
repoated  in  six  or  eight  hours. 

This  is  an  example  of  the  large  dose  action  of  ipecacuanha, 
and  we  havo  an  equally  striking  example  of  the  small  dose 
action  in  the  readiness  with  which  drop  doses  of  ipocacuauha 
wine,  administered  hourly,  or  oven  more  frequently,  check 
certain  forms  of  vomiting.  These  small  doses  are  efficacious 
in  tho  morning  vomiting  of  pregnancy  and  suckling,  in  the 
morning  vomiting  due  to  alcoholism,  in  the  vomiting  of 
convalescents  from  acute  diseases,  in  the  vomiting  of  children 
arising  from  acute  catarrh  of  the  stomnch,  in  the  vomiting 
of  whooping-cough,  and  in  many  other  forms  of  vomiting. 
Half  &  drachm  of  ipecacnanha  wine  should  be  added  to  four 
ounces  of  water,  and  of  this  a  small  tea-spoonfnl  shonkl  bo 
given  every  ton  minutes  for  tho  first  hour,  and  subsequently 
hourly,  until  relief  is  obtained.  This  mode  of  treatment  is 
a  C0rt«iinty»  and  will  not  bo  tried  in  vain. 

Th©  etoftm  atomizer  shown  in  tho  accompanying  illustra- 
tion   uill   hii   found    Uijofn!    in    the   treatment    of    chronic 
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broncliitis  and  winter  congh  by  meaos  of  the  ipecacnAZilift 
spray.  It  is  eaey  to  work,  and  does  not  readily  get  out  of 
order. 


STEAM  ATOMIZER. 


SENEGA. 

Senega  is  tlie  root  of  Pohjijala  sentfja^  a  enrnll  plant 
growing  wild  in  tlio  United  States.  It  was  originally 
employed  by  tbe  Seneca,  or  Seuegaroos  Indians,  as  a  remedy 
for  enake-bito,  and  was  introduced  into  medicine  by  Dr, 
Tonnant,  a  Scotck  phyeician  of  Virginia,  in  tlic  early  part 
of  the  last  century.  Senega,  or  seneka,  eomolinies  called 
tbo  seaeka  rattlesnake  root,  was  at  one  time  largely  em- 
ployed in  this  country,  but  its  reputation  is  apparently  on 
the  wane. 

Thoi*e  are  two  official  preparations,  the  tincture  and  the 
iufuiiiion. 


Its  active  priDciple  is  fienegin,  or  polygalic  acid.  It  is 
identicftl  witli  sapunin  contained  in  sarsaparilla,  S(ijx}uarUi 
ojiciiialk  and  in  QntUaia  saponaria  (soap  bark),  and  ia 
allied  to  digitonin,  one  of  the  active  principlos  of  digitalis. 
It  is  a  wLito  powder  solnble  in  dcoliol,  and  readily  forms 
a  soapy  emulsion  wlien  mixed  with  boiling  water.  It  splits 
up  on  boiling  into  grape  sagar  and  sapogenin. 

Senega  belongs  to  tbe  gronp  of  the  saponins,  a  class  of 
bodies  closely  allied  to  tb©  emetics.  To  tbis  group  belong 
sarsaparillay  sapunaiia  officinalis,  qnillaia  saponaria  and 
senega. 

Senegin  applied  locally  acts  as  an  irritant,  aincslhetic, 
and  muscular  poison.  It  produces  intense  pain  when  in- 
jected subcutanoonsly,  prolonged  sneezing  when  sniffed  up 
tbe  nostrils,  and  vomiting,  diarrba^a,  and  gastro-euteiitis 
when  taken  by  the  moutb.  Applied  to  tbe  intestines  it 
paralyzes  the  involuntary  muscular  fibres.  It  arrests  tbe 
heart  in  diastole,  and  iii  this  connection  is  antagonistic  to 
digitalis.  When  absorbed  it  paralyzes  the  nerve  centres, 
in  addition  to  the  nerves  and  muscular  stnictui-es. 

Senega  is  a  stimulating  cxpecterant,  a  diuretic,  and  to 
some  extent  a  diaphoretic.  Scbmiedeborg  expresses  a 
decided  opinion  that  it  is  not  the  best  member  of  tbe  group 
to  use.  Ho  thinks  that  it  would  be  better  in  pmctice  to 
employ  quillia  bark  instead  of  tbe  nauseous  and  expensive 
senega  root,  as  it  contains  the  same  active  principles  and  in 
a  much  larger  proportion. 


GLTCIRINB. 


fTljcerine,  or  gtycerinuni,  is  a  trihydric  alcohol  obtained 
from  fats  and  fixed  oils.  It  is  a  sweet  principle,  and 
contains  a  small  percentiige  of  water. 

It   16   a   clear,   colourless    fluid,   oily  to  the  touch,  and 


Q\yrenn(6  k  ako  Moluiied  in  HoixttentiiiD  lodi,  lim- 
KtiiMii  iodidi  cum  npooe)  mel  boncu*  pilnlrn 
mloes  et  mfrrlue,  ptlub  ritei  oompodU,  piliik  m] 
ooiopocitot  tinctiini  kino,  nngaentmn  iodi,  and  in  all 


Wlien  i^yoeiiiM  is  mixed  with  starcli  it  forms  %  *'  pUsnu^^ 
which  ifl  iiMd  in  makiDg  pills,  and  it  enters  into 
conip(»eition  of  the  snppositones  of  carbolic  acid  wilh 
tannic   acid    with   soap,   and 
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iocline  glycerine  forms  "  iodizod  glycerine,"  wliicli  has  heen 
used  as  a  substitute  for  cod  livor  oil  in  the  treatment  of 
pMLisis  and  other  wasting  affections.  **  Boroglyccrido ," 
largely  employed  for  preserving  fish,  meat,  and  milk,  is 
made  by  heating  together  ninety-two  parts  of  glycerine  and 
sixty-two  parts  of  boraeic  acid.  Glycerine  of  borax  is  not 
a  mere  Bohiiion,  as  it  has  an  acid  reaction,  and,  when  mixed 
with  an  alkaline  carbonate,  gives  off  carbonic  acid.  Glyco- 
gelatino  is  a  mixture  of  glycerine  and  gelatine,  and  is  need 
as  a  basis  for  lozenges  and  "  pastils." 

The  term  glycerine  is  not  a  happy  one,  for  the  termina- 
tion "ine  "  is  nsnally  reserved  for  alkaloids.  In  the  United 
States  Pharmacopoeia  the  preparations  which  we  name 
"  glycerines  *'  are  called  "  glycerites." 

Large  doses  of  glycerine  administered  to  dogs  produce 
loss  of  muscular  strength,  lethargy,  vomitiiig,  dryness  of 
the  mncous  membranes,  intense  thirst,  lowering  of  the 
temperature,  and  death,  preceded  by  coma  and  convulsions. 
Post-mortem,  intense  congestion  with  softening  of  the  tissues 
is  found  in  the  lung,  kidneys,  and  intestines.  These  effects 
have  not  been  observed  in  the  case  of  man.  Small  doses 
administered  to  gninea-pigs  improve  the  nutrition,  there 
being  a  marked  gain  in  weight,  accompanied  by  a  tlirainished 
excretion  of  urea,  hat  in  man  glycerine  exerts  no  conlrolHug 
power  over  the  waste  of  nitrogenons  tissnes. 

Glycerine  has  antiseptic  properties,  a  circumstance  which 
explains  its  value  in  the  treatment  of  flatulence  and  certain 
forms  of  dyspepsia.* 

Glycerine  is  a  laxative,  and  is  especially  efficacious  as 
a  purgative  when  injected  into  the  rectum.  A  glycerine 
suppository  produces  almost  immediately  a  copious  watery 
evacuation  of  the  bowels.  The  torpodo-sbaped  suppository 
IS  useful. 

•  Ringer  and  Miirretl,  Lancet,  1880,  vol.  ii. 
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KUX  VOmCA  AND  STBYCHHINR 

1.   O&IOIN. 

Bj  nux  Tomica  is  moADt  the  aeeds  of  Sitycknot  muB  vomica  ^ 
A  tree  low  in  growth,  irregnlAr  in  figure,  and  LaTing  ahining 
foliage,  a  native  of  the  East  iDiliea.  The  origin  of  the  term 
ifl  oWions,  the  word  Tomica,  or  caTitj,  having  reference  to 

the  concavity  or  hollow  on  one  si  do  of  the  seed.     A  popi 
»3rtionj-ni  for  nui  vomica,  or  utrychniuc,   is   **  rat's 
from  its  omplojment  m  a  rat  poinon*    Aconite  is  calli 
"  wolfs  liatic/*  Lyoscyamits  is  "  horibuno,"  whilst  staphii 
is   kiKHtu   as   **  lioo   Imuo/*      Tho   torm   ntix   vomica 
nrigiTHilIy  appHml  to  (gnatia,  tho  Ht.  IgOHiius'  bean  (^S/r^e^nos 


The  frait  of  the  nnx  Tomica  resembloB  an  omngo.  The 
seeds  are  of  a  light  brown  colour,  circular^  fliitteuedi  about 
the  8120  of  a  shilling,  coucavo-convei,  and  furnished  with 
a  projection  or  boss  on  the  convex  side.  They  have  a  volvoty 
feel  from  being  covered  with  fino  hairs.  They  have  no 
odonr,  but  an  intensely  bitter  taste.  Thoy  are  hartl,  and 
difficult  to  powder.  They  arc  often  compared  ub  regards 
their  Hhape  to  a  Chinaniati'8  hat,  and  the  (fonnatiti  eall  thuin 
"crow's  eyes."  The  seeds  weigh  on  an  average  ahimt 
thirty  grains,  and  one  of  them  ia  sulhciont  to  cauHO  dnitli. 
The  bark  of  the  tree  was  at  one  time  tisud  lu  itdnlti^nUn 
ungostnra  hark,  and  was  known  as  **  false  angoHtura.**  Tlin 
substitution  occasioned  much  alarm  and  not  a  few  ueeidonlH, 
and  the  use  of  angostnra  was  in  sonio  conntneM  iiroliihiled. 
The  fraud  is  oasily  detected  by  the  **  hrucia  ti^sl/'  a  drop  of 
strong  nitric  acid  giving  a  red  tioh^ur  with  tb<*  KtryehnoH 
bark  but  not  with  angostum. 

2,    Al^KALOlDB. 

(1)  Strychnhi'\  Strifchnh,  Strifehnina. — ^An  alkaloid,  now 
official,  discovered  in  1818,  first  in  St,  Ignatius'  beanw,  and 
soon  after  in  nnx  vomica.  It  is  known  to  exist  in  al  loMl 
fivo  species  of  strychnos,  being  in  each  case  a8SOci*t«4  irfffc 
brncia.  It  is  mot  with  either  as  a  white  powder  «?  tii  Am 
form  of  crystalline  particles  of  different  sizes  and  <k#  fMlMi 
appearance,  sometimes  in  little  pearly  scales  likm 
sometimes  in  octahedra.  It  has  boeo  mot*  t 
mistaken,  with  fatal  results,  for  santonin-  H 
form  is  not  reliable,  as  it  is  very  likeJjf  to  MBferfb  1 
as  an  impurity.  Strychnine  should  n<4  g^  •  fM 
with  strong  nitrii;  acid,  a  proof  that  it  i«  fnm  tav  fc 
It  is  slightly  golnblo  in  water,  but  its  salli  Mi  flMl 
it  can  be  readily  dissolved  by  the  additiaB  $i  ^$tm 
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of  maiL  U  hm  no  €dov»  1ml  «  lute  vbicli  i«  ialenselT 
lallgr  aail  imj  be  detoeted  in  a  sciliitioii  oaataiiuiig  otilj  a 
Id  tike  gvUoii,  or  in  A  single  drop  contoioing  not  skuv 
yJ^  of  a  grmin.  It  will  un|Mrt  its  bitterness  lo 
twenty  thowsaiKJ  ttmos  its  weigbi  of  water.  The  proportioti 
^  fltvjdbiiiBO  IS  naz  TomiM  tinas  from  one-half  to  oo«- 
^wter  per  oant  Tbe  woid  stipcluios  ocevs  in  Plinj,  ^Ltytl 
is  pcbbably  derived  from  oryMrtyat,  to  OToHhrow. 

(2)  PnMTae,  or  JStvcML — The  seoond  alkaloid  was  di^- 
oovend  in  IS  19,  a  jeer  later  than  strychniuo.  It  is  met 
wi^  Boi  only  in  nnz  romiea  and  ignatia,  bat  in  other  plants 
lHllffBig*"g  to  the  tamo  genoa,  the  two  alkaloids  being  always 
iMMMsalBd.  Bnieiae  ocoms  as  an  amorphons  whito  powder, 
or  it  way  be  in  liltle  white  acicnlar  ciystals.  It  has  a  wcU- 
marked  bitter  taste.  Like  morphine  it  gives  an  intense  red 
eolonr  with  strong  nitric  acid,  a  reaction  not  yielded  by 
sttyi^unuie.  It  is  largely  nsed  to  adulterate  strychnine, 
bnl  tbe  sahetitntiosi  is  readily  detected.  It  has  abont  one- 
teaih  the  physiological  activity  of  strychnine.  It  is  not 
nBfM"  1^  ^  difficult  to  get  bruoine  free  from  strychnine. 
The  pioiK>rtton  of  brncine  in  nnx  vomica  is  less  than  that 
of  strychnine,  and  is  probably  not  more  than  one-tenth 
peroent. 

Igftmrinr. — A  third  crystaUizable  base  is  said  to  ha^e 
be«i  discovered  in  1S53»  bnt  its  existence  is  doubtfnl. 

These  alkaloids  are  combined  in  the  plant  with  an  «cid 
known  as  igasnrio  or  sirychnic  acid»  which  is  allied 
malio  aeid. 

4.  PBAILMAC0L0OlC.il*  ACTION. 

The  action  of  nux  vomica  and  strychnine  is  praotioallr 
identical.  Brncine  has  the  same  action,  but  is  weakor. 
They  act  in  a  similar  manner  on  almost  all  animals.  It  ia 
fonndi  however,  that  it  takes  ten  times  as  much   to  kiU 


cliickenB  as  it  does  other  bmlg.  Amongst  mammalB  guioea- 
pigg  are  very  inseiiBitiTe  to  the  action  of  these  tetanizers. 
The  ago  of  tlie  animal  is  an  important  factor,  the  older  the 
animal  the  more  it  takoa  to  kill  it. 

When  taken  in  quantities  just  aafficient  to  produce  physio- 
logical effects  strycliuiuo  iatlaces  in  man  a  feeling  of  restlesB- 
nese,  accompanied  by  trembling  in  the  limbs  and  stifiness 
in  the  neck  and  jaw.  Dr.  Anstie  attributed  to  it  the  power 
of  producing  preternatural  acnteness  of  the  senses,  hyper- 
flDsthesia  of  the  surface,  photophobia  accompanied  with 
flashes  of  light  before  the  eyes,  and  an  excessive  sensibility 
to  sounds. 

In  larger  doses  the  symptoms  closely  resemble  those  of 
tetanus.  They  usually  come  on  in  from  twenty  minutes  to 
half  an  houTj  and  are  rarely  delayed  beyond  an  hour.  The 
tirat  symptoms  are  uneasiness,  with  reetlessness  and  pains 
in  the  limbs.  Shooting  pains  like  electric  shocks  arc  ex- 
perienced in  vaiious  parts  of  the  body,  first  in  the  back  and 
then  down  the  legs  and  arms.  Paroxysmal  tetanic  contrac- 
tion of  the  muscles  supervene,  and  these  symptoms  rapidly 
increase  in  intensity  until  the  whole  body  is  thrown  into 
a  condition  of  rigidity  during  the  paroxysins.  The  respira- 
tory movements  are  temporarily  suspended,  so  that  the 
face  becomes  livid  and  bloated,  the  jugular  veins  stand  out, 
the  eyes  are  staring  and  prominent^  the  jaws  arc  firmly 
clenched,  and  the  pupils  aro  dilated.  The  body  is  bent 
backwards,  and  rests  upon  the  head  and  heels  in  condition 
of  a  profound  opisthotonos.  Forrier  has  shown  that  this 
position  is  due  to  the  different  strengths  of  the  various 
muscles  of  the  body.  They  arc  all  eipally  contracted,  but 
the  stronger  overpower  the  weaker*  The  powerful  ex- 
tensors of  the  back  and  the  muscles  of  the  thighs  keep 
the  body  arched  backwards  and  the  legs  rigid,  whilst  the 
abductors  and  flexors  of  the  arms  and  fingers  clench  the 
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hands  and  bend  the  arms,  drawing  them  dose  to  the  bod/. 
The  corners  of  the  month  are  drawn  up  so  as  to  produce 
the  rims  sardonicus.  Each  paroxysm  lasts  from  m  few 
seconds  to  a  minute,  or  more.  Consoionsness  is  not  afiected, 
the  mind  remains  perfectly  clear,  and  the  saffisiing  is  often 
very  great.  The  paroxysms  are  excited  by  the  slightest 
moyement  or  touch,  by  a  current  of  air,  or  even  by  a  lond 
noise.  Death  usually  ensues  rapidly,  and  should  the  patient 
Burviye  for  a  couple  of  hours  from  the  onset  of  the  symptoms 
his  chances  of  recovery  are  materially  improved.  The  fiital 
termination  may  be  due  to  exhaustion  from  the  repeated 
attacks  of  convulsions  or  to  asphyxia,  from  spasm  of  the 
muscles  of  the  chest  interfering  with  respiration.  The 
temperature  is  elevated ;  in  the  case  of  dogs  from  four  to 
six  degrees. 

The  tetanus  of  strychnine  is  due  to  the  action  of  tho  drug 
on  tho  cord.  We  know  that  it  is  not  of  cerebral  origiu,  for 
in  man  the  mind  remains  clear  to  the  last,  except,  perhaps, 
in  cases  where  the  patient  is  partly  asphyxiated  from  spasm 
of  tho  muscles  of  respiration.  It  is  not  due  to  the  action 
of  the  drug  ou  the  nerves  or  muscles,  for  when  a  frog  is 
injected  with  the  poison  and  the  sciatic  nerve  of  one  leg  is 
cut  there  is  no  tetanus  in  that  limb,  although  both  norvcs 
and  muscles  are  subjected  to  the  influence  of  the  drug.  It 
is  true  that  after  poisoning  by  strychnine  the  functions  of 
the  motor  nerves  are  depressed,  and  convey  impressions 
imperfectly,  and  that  the  muscles  do  not  contract  readily  to 
galvanic  stimuli  and  soon  become  stiff  from  rigor  mortis ; 
but  this  is  due  not  so  much  to  tho  direct  action  of  the  drug 
as  to  tho  stage  of  excessive  activity  through  Avhich  they 
have  })assed  during  the  state  of  tetanic  convulsion.  It  is 
2)robable  that  a  physiological,  if  not  an  anatomical,  continuity 
exists  between  the  nerve  cells  concerned  in  reflex  action, 
and   that   they  with   their  processes  form   a   functionally 
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L'ontiiiucius  network  mwrkcd  out  into  tracts  preBenting 
varions  degrees  of  resiatnBce  to  tbc  impulses  conveyed  to 
tliom  hj  the  different  neryos.  The  action  of  strychnine  in 
intensifying  reflex  notion  may  i>e  explained  on  the  theory 
thftt  the  drug  reduces  aud  e^inalizcB  the  resietanco  of  the 
liotwork,  BO  that  the  impulses  travel  over  all  the  tracts  with 
grefttor  facility. 

Strychnine  is  a  respiratory  stimulant,  exerting  its  action 
on  the  nerve  centres  which  preside  over  the  respiratory 
movements. 

Strychnine  gives  rise  to  a  decided  rise  of  bluod  pressure,  due 
to  stimulation  of  the  vaso-motor  centres.  It  also  increafles 
the  poi-istaltic  action  of  the  intestines.  It  is  eliminatod 
with  the  urine,  for  the  most  part  iinchauged ;  but  a  portion 
becomes  oxidized,  and  is  converted  into  strychnic  acid. 

It  is  also  eliminated  with  the  fieccs  and  saliva.  It  is  so 
rapidly  eliminated  by  the  kidneys  that  at  the  expii'ation  of 
forty-eight  hours  not  a  trace  remains. 

The  tetanus  of  strychnine  difters  fiom  iudoi>athxc  or 
traumatic  tetanus  in  seveml  important  respects. 

In  the  first  place,  in  strychnine  poisoning,  the  patient  is 
seized  with  convulsions  whilst  oppareufcly  in  the  midst  of 
perfect  healthy  and  the  syiuptfjms  come  on  soon  after  a 
meal  or  after  taking  something  to  drink.  There  are  no 
premonitory  symptoms,  with  the  exception  of  a  little  feeling 
of  uneasiness  or  restlosaness  lasting  only  a  few  minutes. 
In  the  tetanus  of  disease,  on  llio  other  hand,  there  may  be 
soreness  and  stiffness  of  the  muscles  of  the  mck  and  jaws  for 
some  hours  before  the  onset  of  the  £rst  convalsion. 

In  strychnine  poisoning  the  muscles  of  the  jaw  are  the 
last  to  be  affected,  the  trismus  being  secondary  to  the 
muscles  atlecting  the  limbs  and  trunk.  In  the  tetanus  of 
diseasQ  trismus  comes  first,  preceding  tlio  general  convulsive 
movemout. 
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la  stiTcioiiiio  poisoiiuig  tke  mnwdes  of  tlie  jaw  are  relaxed 
ia  ^  mterraia  between  ^  ipMBiB,  wliilst  in  the  tetaaos 
of 

la 

nflKebodj 
Uiani^ttj 
ailomihabodf. 

la  fltqrduuna  poaaoaing  Ihe  tetanus  is  tnteimlUeiit,  then 
p«Ms  of  eonplete  relaxatioo  between  the  attaeks, 
ia  Iha  Waaai  of  disease  the  spasm  is  oontinnons,  or 
if  Hmto  aia  veiaimnia  they  are  far  from  complete,  some 
BtMealar  spsam  always  persisting. 

In  stry^niDe  poisoning  there  is  no  epigastric  pain,  wbikl 
in  the  tetamu  of  dwoaae  epigastric  pain  is  often  seTeiti, 
being  due  apparently  to  spasm  of  the  diaphragm. 

In  stryehnine  poisoning  the  patient  either  dies  or  is  unt 
of  danger  in  a  very  short  time,  probably  in  a  coople  of 
honrs,  whilst  in  traumatiG  tetanus  life  may  be  prolonged 
for  many  days. 

It  may  be  as  well  to  remember  that  iodopatUic  tetinns 
is  chiefly  a  disease  of  tropical  climates,  and  that  in  cases  of 
traumatic  tetanus  there  is  a  historr  of  some  injury,  such  as 
a  wound  or  pnnotnro  inflicted  by  a  rusty  nail  or  eometluDg 
vt  the  sort  In  traumatic  tetanus  the  symptoms  set  in  from 
Are  to  fourteen  days  after  the  iofliction  of  the  injury. 

It  is  difficult  to  suppose  that  strychnine  tetanus  could  bo 
confounded  with  an  epileptic  attack,  and  the  slightest  attention 
to  the  symptoms  would  obviate  the  po»«ibilitj  of  committing 
so  serious  an  error.  It  would  be  almost  equally  impossible 
to  mistake  strychnine  poisoning  for  delirium  tremens,  for 
in  delirium  tremens  the  patient  talks  wildly  and  his  mental 
fttcuUies  are  eyidently  obscured,  whilst  in  strychnine  poison- 
ing they  are  preternatu rally  acute  even  up  to  the  last. 

Nux  vomica  is  allied  iu  action  to  iguatia,  which  coi)t*iiiit4 
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the  same  alkaloidR,  whilst  BtrycLnine  m  allied  in  action  to 
brucino  and  thobaine.  These  substaue^s  are  often  saiil  to 
b©  Billed  in  action  to  picrotoxin,  the  active  principle  of 
coccuIhb  intlicne ;  but  the  convukionfl  of  picmtoxin  are  dae 
to  the  action  of  the  drug  on  the  cerebellum ,  and  not  on  the 
cord. 

Strychnine  in  its  action  is  antagonistic  to  physostigraa, 
chloral  hydrate,  and  the  bromides. 

5.   THEBArEUTICS. 

In  full  doBefi  nnx  Tomioa  and  Btrychuine  are  largely 
employed  as  nerTiue  tonica.  The  general  custom  is  to  give 
the  tiocture  of  mii  vomica  with  an  alkaline  mixture,  such 
08  gontian  and  soda,  and  the  liquor  strychoinfe  in  acid 
mixtures  containing  dilute  hydrochloric  acid,  tincture  of 
calnmba,  and,  perhaps,  tincture  of  capsicum.  It  must  l>o 
remembered  that  the  solution  of  strychnine  is  more  active 
than  the  tincture  of  nnx  vomicaj  and  that,  as  a  rule,  it  is  not 
advisable  to  go  beyond  five  minims  at  a  dose. 

From  its  action  as  a  stimulator  of  the  respiratory  centre, 
it  may  bo  given  with  advantage  in  cases  of  broachitie  when 
the  expectoration  is  difficult. 

Strychnine  in  large  doses  is  frequently  employed  in 
impotence,  especially  in  the  impotence  of  old  men*  It  is 
given  with  fail  doses  of  porchloride  of  iron,  and  tiacture  of 
catitharides  or  tincture  of  capsicum  are  often  added. 

Strychnine  is  given  hypodermically  in  the  wasting  of  the 
moBcles  which  results  from  infantile  paralysis,  in  the 
paralysis  following  diphtheria,  in  amblyopia,  and  in  trau- 
matic and  tobacco  amaurosis.  From  a  twentieth  to  a  twelfth 
of  a  grain  should  ho  iujected  every  alternate  day,  taking 
caro  to  push  the  needle  of  the  hypodermic  eyi-inge  well 
into  the  muscles.  A  two  per  cent,  solution  is  most  con- 
venient for  uflo,  and  may  bo  made  by  dissolving  the  nitrate 
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of  Btrychnine  in  distilled  water.  Barwell,  who  has  had 
much  experience  of  tiiis  mode  of  treatment,  has  never 
witnessed  any  toxic  symptoms;  hut  with  largo  doses  of 
strychnine  it  is  just  as  well  to  proceed  cautionslj,  especially 
in  the  case  of  children. 

Small  doses  of  nui  vomica  are  nndoubtcdly  usefnl  io 
cases  of  constipation.  From  five  to  ten  minims  of  the 
tincture  should  be  added  to  half  a  tumbler  of  cold  water, 
and  this  shonid  be  sipped  slowly  in  the  morning  whilst 
dressing.  It  is  certain  in  its  action,  and  there  will  bo  a 
copious  evacuation  of  the  bowels  immGdiatoly  after  break* 
fast.  It  acts  by  stimnlating  the  involiiutary  mnscnlar  tismie 
of  the  iutcstiues.  Drop  doses  of  mix  vomica  every  ten 
minutes  fur  an  hour  cure  sick  hcadaehe,  especially  when 
accompanied  by  that  condition  commonly  known  as  bilioas- 
nesR. 


BELLADONNA. 

1.  Intiioduction. 

By  Belladonna  we  mean  the  leaves  and  root  of  Airt^pa 
helladmma,  belonging  to  the  nattiml  order  Sohmacem  or 
Atropaccfc.  The  terms  Solanaccfi'  or  Atropaccn?  aro  not 
identical^  but  they  are  very  nearly.  The  atropacea^  are 
now  regarded  by  botanists  as  a  snh-ordcr  of  the  Rrdanacefc. 
It  is  a  very  important  natural  order  from  a  medical  pidnt 
of  view,  and  contains  a  number  of  plants  of  much  value. 
The  following  mtTdieinal  plants  l>elong  to  this  order: — 

1.  Atropa  belladonna— Belladonna,  dwale  or  dea<lly  night* 
shade. 

2.  IlyoBcyamus  niger— Hyoscyamns  or  honl>ane. 

3.  Datura  stramonium— Stramonium,  thoruapple  or  Jam< 
town  weed, 

4.  Solaunm  dulcamara — Nightshade  or  bittersweol. 
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5*  Daboista  myoporoides — Duboisia. 
G.  Duboisia  Hopwoodii— Pituri. 

7.  Capik'um  fastigiatiirn— Capsicum,  oliillics  or  red  pepper. 

8.  Nicotiftua  tabaeum — Tobacco. 

These  are  all,  with  tbe  single  exception  of  Solaniim 
dulcamara,  of  considerable  medicinal  imporfcunce. 

Three  of  tbeni— belladonna,  byoscyamus,  and  Btramouium 
— are  closely  allied  in  pbarmacological  action. 

BelJadonna  will  bo  oonsrdored  firefc,  because  it  is  the 
typical  member  of  tbo  group.  Like  aconite,  henbane,  and 
a  oumljcr  of  otbers,  it  is  an  iaiUgenous  medicinal  plant. 
It  grows  wild  in  many  counties,  but  it  is  not  common  near 
London.  It  is  found  on  tbe  moors  in  Yorkshire,  in  Kent 
and  in  Surrey.  At  ono  time  it  grew  eo  abundantly  about 
tbe  ruina  of  Furuess  Abbey  as  to  give  rise  to  the  name,  tbo 
"  Vale  of  the  Nightshade/' 

Tbe  ^ord  belladonna  is  of  Italian  origin,  and  Bignifies 
"  beautiful  lady,"  the  Italian  women  being  in  the  babit 
of  using  it  to  dilate  their  pupils  and  enbanco  their  cbarmB. 
The  term  atropa  is  derived  from  atropos,  ono  of  tbe  evil 
deitinies  whose  misBion  in  life  was  to  destroy  life,  and  it 
IB  supposed  to  be  indicative  of  tbe  fate  of  tbose  who  come 
under  its  influence.  The  name  is  of  comparatively  recent 
origin,  the  plant  b^ing  formerly  known  as  tbo  SolauHm 
lethale, 

2.  Active  PBiKoiPLEfl. 

Tlierc  is  only  one  active  principle  iu  belladonna,  tbe 
alkaloid  atropine  or  atropiua*  Belladonnino,  it  is  true,  is 
sometimes  spoken  of,  but  it  is  of  no  practical  importance. 

Tbo  old  classification  was : — 

1,  Belladonna — Afropino. 

2,  Hyoscyamus — Hyoscyamine  and  hyoscine. 

3,  Stramonium^Datnrine. 
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Ladenburg  has  reinTeBtigated  the  matter,  and  aajs  ^&t 
are  only  tbreo  natural  mjdiiatic  alkaloids  : — 

1.  Atropine — winch   occurs  in   Atropa    belladonna, 
Datura  stinmonium. 

2.  Hyoscyamino — which  occnra  in  Atropa  belladoniii. 
Datura  stramonium,  Kjoscyamus  niger,  and  Duboisia  myopo- 
roidds. 

3.  Hyoscino^which  occtirs  in  HyoBcyamtis  nigar. 
Diiboisine  is  identical  with  hyoecyamiuo. 
Datnrine  is  a  mixtnra  of  atropine  and  hyoscyamine. 
To  put  it  in  another  form : — 

1.  Belladonna  contains  Atropine. 

2.  Ilyoscyamus  contains  Hyoscyamine  and  hyosctne. 

3.  Blramoninra  contains  Atropine  and  hyosoyamine. 

4.  Dnboisia  contains  Hyoecyamino. 
Atropine  ran    bo   def^omposed   in   accordance   with 

equation :— - 

C,;H.,,NO,  +  11,0  =  C„H,„0 ,  +  C,H,bNO 

AtropliW'.  Water.       Tniplc  iolil  Troplwc. 

Tho  three  mydriatic  alkaloids  ai'c  isomeric,  each  ansTrer- 
ing  to  the  formula  ('kR^NO..  They  can  all  three  be 
resolved,  thus : — 

1.  Atropine  yields  tropic  acid  and  tropins 

2.  Ilyoscyamine  yields  tropic  acid  and  tvopine. 

3.  Hyoficine  yields  tropic  acid  and  psemdotropino. 
By  tho  action   of  dilntc  hydrochloric  acid  on    salts    of 

tropine,  a  serieR  of  artificial  alkaloids,  or  tropeinee,  is 
obtained.     The  following  belong  to  this  scries  :  — 

Hyd  roxy  benzoyl  tropeine, 

Farab ydroxy ben zoyl t ropeino,  and 

O  rthohydroxy  bon  zoy  Itropeine, 

OxytolnyUropeino,  another  of  the  series,  is  analagous  iiT 
aotion  to  atropine,  and  is  familiar  to  us  as  homatropinc. 
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Another  trop^ine  is  benzoyl  psendotropeine,  n  Tduso  fonnd 
in  Java  coca  leaves.  It  can  bo  prepared  attiiicially,  and 
under  the  influence  of  bydrocLlorio  acid  splits  up  into 
tropino  and  benzoic  acid.  Under  tbe  name  of  tropacocaine 
it  is  employed  in  opbthalraic  practice  as  a  local  anaesthetic. 

Atropine  is  the  tropeine  of  tropic  acid.  Bclladonnine  is 
the  tropeine  of  belladonnic  acid. 

3.   PnEFARATlONS. 

The  preparationa  of  belladonna  are  :— 
From  the  leaves — 

1,  Extractnm  belladoEnfe— Extract  of  belladonna. 

2,  Tinctura  belladonnpe— Tincture  of  belladonna, 

3,  Snccns  belladonnaD — Juice  of  belladonna. 
From  ihe  root— 

1.  Extractum  belladonna?  alcoholicum — Alcoholic  extract 
of  belladonna. 

2.  Linimoiitnm  belladounfc^Liniraent  of  belladonna. 
M.  ErapUstrum  belkdonnai — Belladonna  plaster. 

4,  Unguentum  bolladonnae — Ointment  of  belladonna. 
There  is  one  preparation  of  atropine  : — 

1,  Ungnentum  atropinnes^ Ointment  of  atropine. 
The  official  Bait  of  atropine  is  the  Bulphate,  and  of  thig 
there  are  two  preparations : — 

1.  Liquor  atropinm  eulphatiB^Solntion  of  Bnl2>hftte  of 
atropirie. 

2.  Lamellflo  atropini^ — Discs  of  atropine. 

These  preparations  call  for  but  few  words  of  comment. 
The  sflccns  is  very  usefnl.  There  are  five  official  sneei^ — 
those  of  Belladonna,  Hyoscyamna,  Conium,  Scoparia,  and 
Taraxacum.  The  expressed  juice  of  the  plant  ia  mixed 
with  one-third  of  rectified  spirit,  to  keep  it  from  decomposing. 
In  spite  of  tbia  precantlon,  the  preparation  is  liable  to  vary 
in  strength,  from  the  influence  on  the  plant  of  situation, 
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I  soil,  or  soaeoD.  Tho  plaster  bIiouIcI  be  au  active  preparalioti. 
I  and  onongh  belkdonua  may  be  absorbed  by  the  skin  £rum 
I  it  to  induce  dryness  of  the  mouth  and  throat,  and  to  eicite 
I  the  characteriBtic  scarlatinal  rask  The  liquor,  like  most  v{ 
the  other  oflScial  liquors,  is  a  one  per  cent,  solution.  The 
lamellae  coutiiiu  oue  fiye-thousandth  of  a  grain  in  eacb. 

4,  Pharmacolocsioal  AcTioy, 

(l)   General  action  oti  man. 

The  effect  of  a  comparatively  smaO  doso  ia  to  iudui'C 
dryness  u{  the  mouth  aud  throat,  and  possibly  some  disorder 
of  vision. 

A  full  dose  produces  grefl.t  drynoBS  of  the  tongue  and 
roof  of  the  mouth,  extendiog  down  to  the  pharynx  and 
larynx,  giving  rise  to  frequency  and  difficulty  iu  swallow- 
ing, and  exciting  a  hard,  dry  cough.  Tho  face  beoome« 
Hushed,  the  eyes  are  bright  and  injected,  tho  pupils  are 
dilated,  the  sight  is  dim  and  hasy,  whilst  tho  power  of 
accommodation  for  distant  objects  is  lost  There  is  mental 
disturbance  often  amounting  to  decided  delirium,  the  delu- 
sions, as  a  rule,  being  of  a  pleasing  nature.  The  patient  is 
extremely  restless,  aud  eanuot  be  kept  quiet.  The  skiu 
is  dry,  aud  a  rash  appears  closely  resembling  that  of  scarlet 
fcTor,  Tho  prominent  symptoms  ai-e  the  dryness  of  tlio 
throat  and  mouth,  the  absunoe  of  sweating,  the  rash  on  the 
Rkiu,  the  iiK^ntal  disturbance,  and  the  action  on  tho  pupil. 

The  following  table  may  be  useful  in  indicating  tho  offecta 
pr^^ilucod  by  different  doses  of  atropine  on  adults  :  — 

A  tlofio  of  from  j^  to  ^  of  a  grain— Dryness  of  tho 
month  aud  thirst. 

A  doso  of  T^^  of  a  grain— Dilatation  of  the  ptipils,  aooole- 
rated  pulse,  preceded  by  dimiuisht^tl  frequency. 

A  dose  of  ^  to  y4  of  a  grain— ITimliuLft,  drvnes*!  of  tho 
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^^^Sotli  and  throat,  diffionlty  in  swallowing,  alteTfttion  in 
the  cliaractor  of  the  voice,  drynesa  of  tli©  skiti,  faintness, 
a  difficulty  in  walking,  accompanied  by  excitemenl;  and 
restlesenesB. 

A  dose  of -J  of  a  grain— Marked  dilatation  of  tlio  pupils, 
with  dieturbance  of  Tision* 

A  doso  of  ^  of  a  grain.^A  general  condition  of  intoxica- 
tion, an  inability  to  stand  upright,  staggering  gait,  difficulty 
in  miotnratiQg,  and  diminiBhed  sensibility  of  the  skiu. 

A  dose  of  ^  of  a  grain^^Intense  apathy,  unconsciouBuesa 
or  disturhance  of  congcionsness,  pronounced  haUncinations 
and  delirium, 

(2)  Genera f  nHion  on  the  htrer  ftnimah. — Some  animals 
aro  very  littlo  aflfcoted  by  belladonna  and  other  members 
of  tho  group.  Pigeona  and  rabbits,  for  example,  are  almost 
insusceptible  to  the  action  of  belladonna,  aud  atropine  will 
Dot  dilate  thoir  pupils.  Belladonna  has  Tery  littlo  effect 
on  horses  and  donkeys.  In  this  connection  tho  insuBcepti- 
Mlity  of  chOdren  for  belladonna  will  be  noted.  As  a  rule, 
vegetable  feeders  do  not  respond  readily  to  its  action,  the 
most  pronouncod  effect  being  observed  in  the  case  of  flesh- 
eating  animals. 

(3)  Adioii  on  the  Heart  a»fJ  CheuJaiortj  SijsleM.—ln  moat 
animals  belladonna  increases  the  frequency  of  the  pulse. 
The  first  effect  in  man  is  to  increaso  tho  frequency,  fulness, 
and  force  of  tho  pulse  to  tho  extent  of  fifty  or  sixty  boats 
in    the   minute.     Belladonna  paralyzes  the  pnoumogastric 
nerve.     This  may  bo  dno  to  an  action  on  the  trunk  of  the 
nerve,  or  on  its  peripheral  termination,   or  on  tho  intra- 
cardiac inhibitory  apparatus.     After  a  full  dose  of  atropine, 
stimulation  of  tho  sinus  produces  no  effect.     Applied  locally 
to  the  frog's  heart,  it  arrests  it  in  syBtolo.     The  small,  pale 
heart  of  atropine  contrasts  forcibly  with    the   large  black 
heart  of  aconite,  which  is  arrested  in  diastole.     Atropine 
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ma  A»  ii  aae  to  rtiawihrtoii  of  tbe  nepinlMy 
IW  nsfintacj  mbIr  k  poweif sUj  sdnndMeil, » 

Tl»  etfbci  a  ndepndcBl  ofUood  piMRii«. 

(5)  Ac«Ms  ••  fitf  JVWvPM  ^•teML— The  deliriam  eitciu4 
Vj  beOaiteBM  JnjirMwi  tkai  it  exerts  an   action  on  tkf 

teK.    Tbft  ■jWflK—  in  man  eooaist  cbioflj  of 
oC  1^  iMDtal  iaauAm^  giddineai^ 
and  anfanDtttic  dmnn^likB  nua/waatmkL     There  sa 

diKQDiieetad    talking,  delirium    and    raTing.      The 
are  of  a  pleaaing  natnrts  and  wt>eping  or  lanMDia* 
timi  is  rare. 

Belladonna  exerts  a  special  action  on  tbe  coril.  Fra^t^r 
liaa  ^Mywn  tliat  when  a  frog  is  injected  with  a  thottsiuidtL 
part  of  its  weight  of  atropine,  a  condition  of  perfect  parmlTsis 
and  abolition  of  reflex  aetion  ensues,  lasts  for  fonr  or 
days,  and  is  ancoeeded  bj  a  tetanic  stage,  with  tetanic  coi 
Tnlsions  and  exceesife  excitabilitj  of  the  reflex  centres, 
to  an  action  on  the  cord.  It  has  been  snggested  that 
is  the  result  of  slimnlation  of  the  cord,  with  aecsompanjii 
paralysis  of  the  motor  ncrres.  This  explanation,  howoTcr, 
is  nnsaii^faetory,  and  it  is  probable  that  the  action  is  purely 
^ina1|  the  drag  first  abolishing  and  then  intensifving  its 
reflex  excitability.  The  theory  is  that  the  normal  conl 
exerts  a  certain  resistive  power  which,  as  decomposition 
sets  in.  Is  abolished,  and  allows  the  impulses  to  lie  oonrejod 
upwards  and  downwards  without  stint,  giring  rise  to  a 
condition  of  tetanns. 

(6)  Action  m  Iln»  Ma0e1ei.—Tho  Tolnnlary  masdoa 
not  aflfected,  and   after   syi^t      :     T  -th   vMwmd  freely 
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galvardsDi  applied  locallj.  Tke  unBteadj  gait  often  noticed 
ia  man  is  duo  to  an  action  on  the  cord,  or  on  tbo  motor 
ncrres,  and  not  on  tbo  mnsclcs. 

It  is  said  that  belladonua  iuereascB  tbe  contractile  power 
of  iuvoluntary  muscnlar  tissue*,  Imt  it  has  been  maintaiued 
that  tbo  increaso  in  tbo  peristaltic  moTemcnt  of  tbe  in- 
ttistints  is  due  to  depresaion  of  t!ic  itibibitory  brancbtis  i>f 
the  Bphmchnics. 

(7)  Action  OH  the  Ghndtdar  Syskm. — ^Ono  of  the  earliest 
and  most  notable  cflects  of  atropine  is  dryness  of  tbe  month, 
from  BuppresBion  of  the  secretions  of  tl\G  mucons  and  ealivary 
glands. 

According  to  Hcidenhain's  hypotliesie  with  regard  to 
salirarj  glands,  there  arc  two  kinds  of  seoretorj  fibres,  one 
the  proper  "  secretory/'  the  other  **  trophic/'  causing  an 
increase  in  solubility  in  the  stored-np  gland  substance.  On 
the  assumption  of  the  different  kinds  of  secretory  fibres 
there  is  ground  for  supposing  that  there  is  a  third  vai'iety— 
analxjlic  fibres ^causiug  the  formation  of  fresh  substance 
by  the  cells.  After  an  injection  of  snlpbale  of  atropiuo 
there  is  no  increase  cither  in  tbo  percentage  of  organic 
substance  of  salts  in  the  symi»athetic  saliva  produced  by 
stimulation  of  the  chorda  tympani,  as  there  would  bo  if  the 
trophic  fibres  of  the  chorda  escaped  paralysis.  It  would 
Boem  that  airopin  paralyzes  the  trophic  as  well  as  the 
BCKsretory  fibres  of  the  chorda  tympani. 

Atropine  checks  the  sweat  secretion,  by  paralyzing  the 
efferent  sweat-fibres  which  accompany  the  vaso-motor  fibres. 
Stimulation  of  the  soiatic  nerve  no  longer  evokes  the  secre- 
tion of  perspiration  in  the  paws  of  kittens. 

The  lacteal  nerro  terminations  are  paralyzed,  and  the 
secretion  of  milk  is  arrested. 

A  nimUar  action  occurs  in  the  case  of  the  other  secretions. 
The  s^rclioti  uf  the  paacircM  is  snppreaaed,  and  the  tjnantity 
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r^^^^ 


iBtD  tbc  «nillLtm  of  ft 
id  ^i»  iHi  (baft  fi?e 

of  Aa  ikm  iwWng  aoiiol  lif«r 

pari  of  tlhe  body* 

of  tlM  fe«tana,on 

vith  iacRMa  of  tbo  fra^Miey  of  Um 

of  the  Mood  yi—iuu  mtmd  Iherely, 

diklotioa  of  iKo  rmMJIa  of  Uie 


(9)  ^rtioii  on  Cikff  ff^.^TJoder  ilie  indaenee  of  fttrapino, 
wliethor  applied  topicallj  or  indirect] j  throngb  the  ctrcmlii- 
tiflD,  Uie  pupil  is  diUted  and  the  eje  becooiea  brigjht,  drji 
and  injected.  Tho  power  of  aooommodatioii  is  lost,  and  after 
large  doeos  intniocolar  aocommodatioti  is  loet  When  atro- 
pine Is  applitfd  local  I J  6o  an  to  affect  the  pupil  of  one  eje 
only*  tho  large  amount  of  light  entering  through  the  dilated 
papil  prodacee  oontimotloQ  of  the  pupil  of  tho  other  eye. 

Tbo  pnpil  is  normally  aador  tho  control  of  two  antago* 
uistic  DicclmniamB : —  _^ 

(a)  A  oontraotiug  inoc^hAnitr  ivo  of  whk^h 
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the  third  nervo  acts  m  tho  efferoni,  and  the  optic  us  tbo 
afferent  tract. 

(/?)  A  dilating  mocbanism  tonic  in  nature  of  wLicli  tLij 
cerncal  sympathetic  is  tbo  efferent  channel. 

When  the  third  nerve  or  the  optic  nerve  is  cut  the  pupil 
dilates  from  tho  action  of  tho  fiynipathetie. 

When  the  sympathetic  is  cut  tho  tunic  dilating  iDflucncc 
ceases  ami  the  pupil  contracts. 

On  stimulating  the  third  or  optic  nerve  the  pupil  con- 
tracts. 

On  fitimnlftting  the  Bympathetic  the  pupil  dilates. 

The  diktotion  of  the  pupil  produced  by  the  local  applica- 
tion of  atropine  might  at  fiiist  sight  lio  attributed  to  paralysis 
of  the  third. 

This  viow  is  untenable,  for  when  the  third  is  cut  and  tho 
pupil  dilates  under  the  influence  of  the  sympathetic,  the 
appHcation  of  atropine  produces  still  further  dilatation. 

From  this  it  follows  that  tho  drug  exerts  an  action  on 
gome  local  mechanism. 

This  mechanism  is  not  in  the  ophthalmic  ganglion,  for 
atropine  exerts  its  ctlect  after  the  ganglion  has  been  eiciscd. 

It  its  probably  situated  in  tho  iris  or  in  the  choroid,  where 
ganglionic  cells  are  abundant. 

The  paralysis  of  accommodation  is  due  to  tho  paralyzing 
action  of  the  drug  on  tho  terminal  apparatus  of  the  oculo- 
motor nerve, 

Tho  dilatation  of  the  pupil  is  most  nmrlvcd  in  man  and 
in  cats  and  dogs,  whilst  in  frogs  it  occurs  only  after  largo 
dofics.     It  may  be  induced  in  the  extirpated  eyo  of  tho  frog. 

iOf  all  the  tropein  alkaloids  atropine  is  the  elowest  in 
inducing  its  effect  on  tho  eye,  but  it  lasts  a  long  time,  even 
many  days.  Homatropino  induces  its  effects  rapidly,  but 
they  disappear  in  a  few  hours.    Hyoscyomine  in  this  respect 


^  fArmjBtt  of  wkoopi]ig-«o«^  lEfoi  ia  iLe  cue  of  ^uln 
jnmg  diililfai  ten  bIbuu  of  tko  tiaotero  mmj  be  gi¥«a 
evarj  ioar  hooa.  It  k  oilea  pBoiaaltii  ia  these  etm&i  in 
eoajukctiaa  vitli  tlie  brocnideB. 

The  tiaetaro  of  beltiiiaima  ia  this  doot  is  aseful  ia  cho<^- 
iag  the  tnoontiaieiice  of  miae  of  childi«n,  ead  rmieljr  &iU  to 
Afford  rdicf. 
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Given  At  bedtime  it  checks  the  night  sweating  of  phthisis, 

sllj  woU,  bat 
i]»   of  ginng   the 


Any  preparation  of  Uilladonna  answers  eqoallj  woU,  bat^| 
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the  custom  has 
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snlpliate  of  atropiue  in  the  form  of  a  pill  at  bedtime  in  doses 
of  from  I  \  ^  to  ^'g  of  &  grain. 

Bcllfldonna  cbecke  many  other  forms  of  sweatiug,  and  tho 
liniment  made  with  eau-dtf- Cologne  is  a  nsefnl  application 
to  hands  which  perspire  too  freely  in  hot  weather, 

BelladonDa  is  usually  applied  to  tho  breasts,  to  cheek  the 
secretion  of  tho  milk  when  it  is  desired  to  discontiane 
suckling,  and  this  simple  precaution  will  often  ohviatc  tho 
danger  of  the  formation  of  a  milk  absoesB. 

Small  doses  of  Ixjlladonna  are  ueeful  in  the  initial  stage 
of  all  acute  febrile  diseases,  A  drop  of  the  tincture  in  a 
tea-spoonful  of  water  Bhoiild  lie  given  every  ten  miuntos  for 
the  first  hour^  and  Buhsetineutly  hourly  for  six  or  eight 
hours.  It  is  not  a  bad  plan  to  give  tho  minim  doses  of 
tincture  of  Iwlladonna  with  minim  do&f?fl  of  tinetnre  of 
aconite.  The  skin  ig  moistoned,  there  is  <iften  profuse  per- 
spiration, the  pulse  becomes  softer,  and  not  infrequently  tho 
temperature  falls. 

6.  Antagonisms  ant*  Synkhoiptr. 

Belladonna  in  general  action  is  allied  to  hyoscyamuR  and 
fitramnniumi  nod  to  horaatropine  and  jahorine.  Two  minims 
of  one  in  a  Imndrcd  and  twenty  aqneons  solution  of  homa- 
tropine  rapidly  dilate  the  pupil,  the  effect  passing  oflf  in 
a  few  hours,  Horaatropine  produces  tetanus  in  frogSj  in 
much  the  same  way  that  atropine  doeB.*  The  antagonism 
of  homatropino  for  niuscanno  is  very  marked,  Homatropine 
also  antagonizes  pilocarpine. 

Belladonna  and  atropine  in  their  actions  on  the  secretions 
arc  antagonistic  to  jalM>randi  and  pilocarpine,  and  also  to 
muscarine  and  to  picrotoiine.  Atropine  is  a  much  more 
powerful  alkaloid  than  pOocarpine,  so  that  atropine  nntago- 
jiizes  pilocarpine  more  readily  than  pilocarpine  does  atropine. 

♦  Murrell,  "  Practitiuner,"  vol.  xxv,  p.  252. 
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On  tbo  frog's  heart  atropine  is  distinctly  antagonistic  to 
mnscarine,  to  pLlocar|tino,  to  acoDitinc,  and  to  digitaliii. 

Btfllftdonna  and  opinm  arc  in  some  respects  fintagomsb'cv 
This  antagonism  is  partly  real  and  partly  apparent  only. 
A  real  aulagoniBm  exists  in  their  effects  on  the  conTolutioot, 
on  the  respiratory  centre,  and  perhaps  on  the  intestines. 
The  antagonism  on  the  pupil  is  only  apiiorent,  Opiua 
con  tracts  the  pupil  in  virtue  of  its  effects  on  the  h§me 
ganglia,  whilst  the  dilation  caused  by  atropine  is  due,  tt 
ali-eady  pointed  out,  for  the  most  part  to  paralysis  of  ik 
ciliary  branches  of  the  third  norTO.  Opinm,  when  it  indnOM 
sweating,  acts  on  the  controa,  whilst  belladonna  cheeks  it 
through  its  action  on  the  peripheral  terminations  of  the 
nerTes.  This  partial  antagoniem  is  of  value,  and  atropine 
has  been  emph  »v<^'d  with  suceese  in  cases  of  opium  poisoning. 

(^loaely  allied  in  general  aetiou  to  belladonna  is  the 
Diiboisia  uiyoporoideSj  a  tall  shrub  growing  plentifully  in 
the  forest  lands  of  Eastern  Australia, 

It  contains  an  alkaloid  known  as  duboisino,  which  is 
identical  with  hyoseyamine,  Tbt^  general  action  of  dntxii' 
sine  is  practically  the  same  as  that  of  atropine.  It  dilatc« 
the  pupil^  dries  the  mouth,  arrests  the  secretions  of  the 
skin,  gives  rise  to  headache  uiul  mental  confusion,  and 
antagonizes  muscarine  and  pilocarpine. 


HOMATROPINE. 

Atropine  consistfi  of  trr>pin  and  tropic  aei<i  Tropin  c«»m- 
hines  with  amygdalic  acid  to  form  amyg.lalate  of  tropin, 
and  this  when  acted  on  by  hydrochloric  acid  forms  homa- 
tropinc. 

Tliu  siilt  of  the  alkaloid  commonly  employed  is  tlie  hydro- 
bromatCt 
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Tbo  physio!* 


til 


;]  ftciion  of  homiUrnpinc  is  eimilar 
of  atropine,  but  it  is  lees  powerful  and  loss  prolonged. 

Two  mininiB  of  a  one  in  a  hundrod  and  twenty  aqueous 
Bolntioti  of  hydrobroijittte  of  atropine  dropped  into  tho  eyo 
rapidly  dilute  tbo  pnpiL  There  is  dimness  of  viBion,  due 
to  paralysis  of  accommodation.  Fourteen  hours  later  tbe 
pupil  hag  noarly  regained  its  normal  wize. 

A  toftd  weighing  twoaty-two  and  a  half  gTRinmos  was 
injeeted  with  a  sixth  of  a  grain  of  the  hydrobromftte^  It 
presented  symptoms  of  paralysis  in  the  posterior  extremities 
in  twenty-five  minutes^  and  tetauus  commenced  in  an  hour 
and  ton  mlnntos.  The  tetanus  and  paralysis  lasted  four 
days,  and  the  animal  recoyorcd  completely. 

The  antagonism  of  homi^tropine  for  muscarine  is  very 
marked.  A  toad  was  pithed  and  the  thorax  opened.  The 
heart  was  beating  well,  forty-four  in  the  minute.  On  the 
application  of  a  one  in  four  solotion  of  extract  of  muscarine  it 
iH^came  feeble,  and  fell  in  five  minutes  to  twelve,  in  nine 
minutes  more  it  was  six,  and  in  tweiity-niue  minutes  it 
stopped.  Homatropine  was  then  applied  ;  in  a  minute  the 
heart  commenced  beating;  in  three  minutes  it  was  con- 
tracting strtmgly,  twenty-two  in  the  minute. 

Homatropine  antagonisses  pilocarpine.  A  young  woman 
with  aphonia  was  given  an  injection  of  a  third  of  a  grain 
of  nitrate  of  pilocarpine.  Whilst  sweating  i>rofuseIy,  she 
had  an  injection  of  five  minims  of  a  one  in  sixty  scdution  of 
homatropine  (1^3  gr.),  and  in  throe  minutes  the  perspiration 
ceased. 

A  young  man  was  given  bypodermieally  ten  minims  of  a 
one  in  sixty  solution  of  the  Lydrobroniate.  In  a  few 
minutes  ho  became  extremely  unsteady  iu  his  gait,  and  com* 
Xdftincd  of  feeling  giddy.    This  passed  oft'  in  alwut  four  hours. 

Homatropine  dries  the  mouth,  and  elieeks  the  night  sweat- 
of  phthisis.     As  an  anhydrotic  it  is  inferior  to  atropine. 
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oi  a  tentli  of  a  gnxn  ck^ 
pKtieitts  saffering  from  the  nigbl- 
tod  fcltboagli  tlifi  i^enlts  wesv  gtoL 
MB  vere  ohtoined  £rom  tlw  adiiuHi*' 
DiMvi^  powder  or  picrolozin. 
majhe^KmwfoakgkHy  given  in  the  formtfi 
a  gnin.     For  ophtluiliitievvl 
OT^  afcropiiie,  the  chief  hdng  ik 
of  its  iAei  on  the  ej«.     A  idxtieth  of  a  gnin 
which  can  he  given  hypodermicJUj 


HTOSCTAMUS. 

1.  ISTB)ai>rcTIOK. 

H^o$ef0mttM  ni^r^  or 
plmt    The  popohu'  naxno  evideDtif 
to  its  eibel  on  fowl*,  « hana  "  heing  the  Saxon  word 
or  JMiKijing.    Thus  we  have  "  woolsbano  "  i» 
«  mlBbuie  "  for  nine  vomica,  "  Ue^ 
and  manj  others.     In  AngIo>Saxoft 
centorj  henbane  is  described  under 
Th»  pntB  vaod  in  medicine  are  the 
a&d  iowmng  lops.     The  plant  U  a 
and  it  ia  directed  that  onlj  aoeond  ye^ir's  ^Uuis 
Ue  enaplejvid* 


2.   Al^CALOtDS. 

HyftgyMiHB  contiinfl  two  alkaloids  :^ 
1.  Bjoeejamine  orhyoecyamia.     This  Alkaloid  is  obtained 
IVtmt  Airt>pa  belladonna^  Datura  gtmtnoniiun,  and  Datura 
otv>idrs.     It  is  isomeric  with  atropine  and   with    hyo- 
tcdne^     It   i^  tdimtical   with   dnboisine,   aud    mixt«d    with 
atropine  constitittoe  what  is  knowo  as  datorino.     It  m^y 
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be  flplit  lip  into  tropiQe  and  tropic  acid.  Wlicn  pure  it 
hi  in  llie  form  of  snow-wLite  mftsees  of  minuto  crystalsj 
Boltible  both  in  epirit  and  in  water.  A  snbstanco  is  Bold 
under  the  Dame  of  amorplioiis  hyoscjamine,  which  is  a 
mixta ro  of  liyoscyamice  and  hyosciiio.  It  is  a  dark  brown 
substancoj  looking  like  an  extract^  and  has  a  strong  dis- 
agreeable odour. 

2.  Hyoscino.  This  is  a  sympy  lirjuid  alkaloids  It 
breaks  up  into  tropic  acid  and  pseudatropinc.  It  forius 
salts,  of  which  the  best  known  are  the  hydrochlorale  and  the 
hydrobTomate. 

3.  Official  PREPAitATioN. 

The  official  pieparatiouB  of  hyoscyamus  are  ;^ 

1.  Extractnm  LyoBcyami — Extract  of  henbane.  A  green 
extract  made  on  the  lines  of  the  other  gi-een  extracts. 

2.  Succua  hyoseyami^Jnice  of  henbane.  A  reliahlo 
preparation,  prepared  like  the  other  sucei. 

n.  Tinctura  hyoscyami — Tincture  of  henbane.  Hyo- 
scyamus  also  enters  into  the  compoeition  of  the  pilula 
colooynthidisot  hyoscyami,  being  iatrodnced  in  this  prepara- 
tion to  prevent  the  griping  of  the  colocynth. 

4.  PiiYsiOLOoicAL  AcTroN  OF  Hyobctamds. 

The  general  effects  of  kyoscyamua  closely  resemble  those 
of  belladonna.  It  dilates  the  pnptl,  dries  the  mouth,  and 
arrests  secretions,  flushes  the  face  and  produces  a  rash  on 
the  skin.  It  gives  rise  to  a  drunken  gait,  and  excites 
dclirinm  and  hallucinations,  but  more  frequently  acts  as  a 
narcotic,  inducing  comatose  sleep.  As  a  rule  the  raging 
doliriura  is  not  present,  but  there  is  a  deeire  for  rest  and 
sleep,  probably  dne  to  the  hyoscino  it  contains.  The  action 
on  the  lower  animals  is  somewhat  different  to  that  of 
Mlodonna,  and  it  is  much  more  fatal  to  birds  and  rabbits. 
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5,  Phtsiou>oical  Action  of  HroscTjucDfB, 
It  is  difficult  to  speitk  positiToly  as  to  the  physiologictl 
liou  of  hyoscyamine,  for  tlic  eimple  reason  tJint  molt  d 
the  observations  have  boon  mad©  with  amorphous  hjoecT*- 
mine,  which  is  Urgelj  contaminated  with  hyoecinev  The 
pure  crjstalline  alkaloid  affects  the  secretions^  th«  heart  »nd 
the  vaso-motor  system,  jost  as  ati^opino  does.  It  is  a  lea 
powerful  mydriatic  than  atropine,  and  is  a  soporifiu  It 
diflen  tram  atropine,  chiefly  in  tbo  fact  that  it  id  a  bypnotk 
and  not  an  excitant. 

6.  Physiological  Action  of  Htoscine. 

The   i^nbject   has  been  carefiilly  worked   out   by  H.  C. 
Wood,  of  Pliiladclpliia,* 

Tn  frogs  it  produces  general  motor  and  redex  paralyms, 
|K<ogrefisiT«ly  increasing  nntil  deatb  ensues  from  failnrt*  of 
vospiraiion.  There  is  no  late  tetanus.  Neither  the  musdus 
nor  the  uerres  are  adfectod,  and  paralysis  is  due  entirely  to 
deprassion  uf  the  motor  centres  in  the  cord.  The  sensory 
norrvs  ari)  not  affected.  The  chief  symptoms  are  loss  of 
laaKdLar  power,  disturbance  of  respiration,  and  stupor, 
ThM^  U  Tsry  littlo  effect  on  the  circnlatiun»  death  being  due 
to  lipl^jxift.  HyoaQUie  does  not  parAlyac  the  pueiuuogaatricsH 
In  maa  it  prodnoos  dry  noes  of  the  mouth,  flushing  of  the 
laook  and  deop  aleep  associated  with  semi-delirious  mutter- 
la^  ftod  giddtnofls.  Mydriasis  is  usually,  thongh  not 
alivtljs,  pnuiitunceJ.  The  resxiinitiou  is  slow  and  full,  and 
Is  tomotimos  of  the  charaett<r  known  as  "  Cheyue-Stokea.** 
Tb#  8kilH«>  ft*  ftwn  *>eiug  abnormally  dry,  is  often  bathed 
in  pexvpiration.  It  is  as6crt<Hi  that  there  is  a  rise  in  tem- 
[M^raluro,  Thoro  is  sometimea  paralysis  of  the  pharynx, 
and  of  the  mosolot  of  the  larynx.     The  mydrifttic  offset 
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is  aeeociated  with  paralyeia  of  accommodation,  and  tlie 
maximuM  effect  is  pruducod  in  a  tlitrd  of  the  lime  required 
by  atropine.  Its  itifliienco  in  producing  sleep  is  very  marked, 
and  it  frutpiently  answers  woil  wh<^n  morpbine  cauees  excite- 
ment. Nausea,  constipation,  and  otber  disturbances  of  tbe 
Btomacli  and  alimentarv  canal  are  rarely  witneseed.  The 
dose  of  tho  bydrobromntc  of  hyoscino  is,  for  hypodermic  use, 
from  -j^  to  i^y  of  a  grain.  It  should  be  employed  with 
caution,  and  liciug  tastolces  it  ean  be  administered  by  mouth 
without  difficulty. 

Hyoseyamus  and  hyoscyamiue  have  mttch  the  same 
therapuutieal  action  as  belladonna  and  atropine.  Tbe 
extract  of  hyoseyamus  is  frequently  added  to  purgative 
pillB  to  prevent  griping. 

7.  Therapeutics. 

Hyoscine  baa  been  employed  with  success  as  a  narcutic. 
It  has  been  utied  as  a  sedative  in  cases  of  acute  mania,  in 
paralysis  agitans,  and  in  chronic  alcnholism.  It  may  be 
given  as  tbe  bydrobromate  in  doses  of  from  gj^  to  yj^f  ^^ 
a  grain.  Woo<l  finds  it  useful  in  controlling  all  forms  of 
sexual  excitement,  and  says  tbat  seminal  omisftions  can 
always  be  chocked  by  tbe  administration  of  a  pill  containing 
from  -rixr  to  ^V  ^^  *  grain  at  bedtime. 

STRAMONIUM. 
1.  Introduction. 

Tbe  stramonium,  or  thorn  apple,  Datura  siramonlnm, 
gi'uws  wild  in  many  parts  of  England,  but  is  nut  strictly  an 
iudigonuns  plant.  It  is  met  with  on  wast^  ground  near 
gardens  or  habitations.  Some  doubt  exists  as  to  its  native; 
country,  and  its  early  distribution  has  been  much  discussed 
by  writers  on  botany.     Borne  think  that  it  came  originally 
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from  America,  wbere  it  is  known  as  the  DotU's  Apple  or 

JflmestowD  Weed,  wliilst  others  favour  the  view  that  it  cum 
to  U8  from  the  borders  of  the  Caspian.  It  was  cnltiTited 
in  London  towards  the  close  of  the  sistiJODth  centnry  hf 
Gerarde,  who  received  the  seeds  from  CoDstantinople.  Then 
are  t^vo  varietiee  of  this  species  of  datura^  one  with  a  groos 
stem  and  white  flowers,  and  the  other  with  a  dark  reddish 
stem  minutely  dotted  with  green,  and  purple  flowers  striped 
vnth  deep  purple  on  the  inside.  The  last  form  id  some- 
times regarded  as  a  distinct  species,  and  is  said  to  U 
identical  mth  the  Bmiura  tatala  of  Linniens.  Nandin  mais* 
tains  that  there  can  be  no  doubt  as  to  the  existenoe  of  twv 
distinct  species,  for  bo  crossed  them  and  obtained  hybrids 
twice  the  size  of  their  irai-cDts,  but  in  cverj  other  respect 
intermediate  in  character.  Moreover,  on  cultivating  the« 
hybrids  they  exhibited  a  constant  tendency  to  revert  to  theii 
original  forms.  The  species  recognized  in  the  Pharmacapoui 
is  the  Datura  etramojiiuiHy  and  the  seeds  xive  the  onljpazl 
otJifiid.  In  the  Eusssiau,  French,  Spanish,  PortugncK, 
Danish,  and  Swiss  FharmacopoQiaS)  the  loaves  are  official, 
and  until  reeently  thoj  were  recognized  by  the  British 
Pbarmacopceia,  but  at  the  last  revision  they  were,  for 
iucxplicable  rouBon,  omitted.  The  official  preparations 
the  extract  and  tincture,  both  prepared  from  the  scode. 
In  ludia,  the  Datura  fastuosa  is  largely  used  for  crij 
purposes.  The  profeaaional  poisoners  who  use  the  drug 
known  as  ^*  Daturiahs,"  and  some  of  them  are  said  to  be 
in  quite  an  extensive  way  of  business.  The  plant  grows 
wild,  and  tbey  have  no  diflic«!ty  m  obtaining  it.  They 
usuaEy  use  the  powdered  seeds  mixed  with  flour,  so  that 
it  is  readily  mixed  with  fin>d.  In  sperial  cases  they  prepare 
an  extract  or  essence  by  distillatit-iii.  Bomolimes  they  give 
a  toxic  dose  so  as  to  kill  outright,  but  in  others  tht^y  simplj 
hocues  the  victim,  am.1,  after  robbing  him,  leave  him  to  die 
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from  eiposare.  These  Daturiahe  are  tliQ  legitimate  descond- 
autti  of  the  Thugs,  or  Pbansigarfi,  a  brntlaerhood  of  MUi-Jerers 
and  robborfi  wlio  waylaid  people  and  strangled  them, 

2.  Active  PfiUfciPLB. 

Stramoniura  contains  an  active  principle  known  hs 
daturine.  It  is  not  a  simple  body,  but  a  mixture  of  ati'opine 
and  hjoscyamine. 

3.  Physiological  Action. 

Tlio  physiological  action  of  stramoniuin  is  identical  witli 
that  of  belladomia,  whilst  daturine  has  the  same  action  iis 
atropine.  The  fljraptams  of  poisoning  by  stramonium 
differ  in  no  respect  from  poisoning  by  belladonna.  "  Tho 
same  accelerated  pnlse,  the  some  elevation  of  fempcratnro, 
the  same  wild  delirium,  the  same  increased  frequency  of 
respiration,  llio  same  widely  dilated  pnpils,  tho  same  red 
efflorescence  on  tho  akin,  tho  same  restlessness  or  convulBions 
occur  in  both  eases,  and  when  the  dose  has  been  sufficiently 
large  end  alike  in  abolition  of  tho  functions  of  circulation, 
respiration,  and  in  nervation — stupor,  general  paralysis,  weak 
rapid  thready  pulse,  threatened  asphyxia  constituting  the 
phenomena  of  the  closing  scene  in  poisoning  for  either 
narcotic."     (H.  C.  Wood,) 

4.  Thebapedtical  Uses. 

There  is  one  respoct  in  which  practically,  at  all  events, 
Btramonium  differs  from  belladonna,  and  that  is  in  a  thera- 
peutical application.  The  great  use  of  stramonium  in  thera- 
peutics ia  as  a  remedy  for  tisthma,  the  smoking  of  datura 
having  Ijeon  introduced  by  General  Gent  in  1802,  from 
India,  where  it  was  in  use  under  the  native  name  of  Oharhhah^ 
meaning  "  forge tfulnesa  of  honie,"  evidently  in  reference  to 
its   physitdogical  action.     It   soon  ubtained,  as   most   new 
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remedies  do,  the  zepntation  of  being  specifio  and  infallible, 
and  e^ery  one  with  anything  like  shortneBS  of  breath  took  to 
smoking  datura,  and  lauding  the  new  drug  with  the  strange 
name  of  Sanskrit  origin.  As  the  late  Dr.  Hyde  Saltor 
says : — **  Its  use  has  illustrated  the  general  inapplicability 
of  any  one  remedy  to  all  cases  of  a  disease,  and  the  special 
caprice  of  asthma ;  time  has  shaken  it  into  its  proper  place 
and  assigned  it  its  true  worth ;  its  original  reputation 
greatly  exaggerated  its  merits,  but  it  will  probably  always 
maintain  its  place  amongst  the  remedies  for  asthma."  It  is 
said  that  datura  ferox  gires  better  results  than  datura 
tatula,  and  that  datura  tatula  is  more  efficacious  than  datura 
stramonium. 

In  this  connection  it  may  be  as  well  to  mention  some 
other  remedies  which  are  burnt  and  the  fames  inhaled  for 
the  relief  of  asthma.    They  are : — 

(1)  Nitre  Papers, — The  common  nitre  papers  arepreiwured 
by  making  a  saturated  solution  of  nitrate  of  potassium  in 
boiling  water,  and  dipping  in  it  pieces  of  thick  white 
blotting  paper.  When  dry  the  paper  is  allowed  to  bum 
slowly  at  the  bedside,  and  is  efficacious  in  relieving  the 
paroxysms  of  asthma.  The  dense  white  fumes  given  ofif 
contain  carbonic  acid,  nitrogen,  cyanogen,  ammonia,  watery 
vapour,  and  a  little  sublimed  nitrate  of  potassium. 

(2)  Nitre  Tablets.— TheBe  consist  of  six  folds  of  blotting- 
paper  six  inches  square,  prepared  by  steeping  them  in  a  hot 
saturated  solution  of  nitre  and  chlorate  of  potassium.  They 
should  be  dried  slowly  before  the  fire,  or,  better  still,  in  the 
open  air.  Iodide  of  potassium  may  be  added  if  necessary, 
and  when  quite  dry  thoy  may  bo  sprinkled  with  Friar's 
Balsam,  essence  of  camphor,  tincture  of  sumbul,  or  tincture 
of  stramonium.  The  .tablet  is  folded  across,  so  that  it 
assumes  the  shape  of  a  tent  or  the  half  open-cover  of  a  book. 
When  lighted  it  burns  briskly,  producing  dense  masses  of 
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emoke.     Those   tablets   are  useful   in  asthma  and  chronic 
broncLiliB,  and  also  in  the  treatment  of  iris**muift. 

(3)  "  Ozone  Papert,**  a  much  advertised  preparation,  pro- 
bably contain  iodide  of  potassium  in  addition  to  nitre. 

(4)  Asthmatic  Paatilles  are  made  in  cones,  and  consist  of 
cf[nal  parts  of  nitro,  chlorate  of  potassium,  and  lycopmlium. 
They  burn  slowly. 

(5)  "EimroiVs  Cttre^*'  the  "Greeu  Mountain  Cure"  (Ver- 
mont), "Hockiu'ti  Oiiroj'*  and  "Bliss's  Cure/'  probably 
consist  of  powdoroil  Btraraoniam  loaves,  lobelia,  and  black 
tea,  saturated  with  a  solntion  of  nitre.  They  may  be  closely 
imitated  by  takiog  two  ounces  each  of  stramonium,  lobelia, 
and  black  tea,  and  after  finely  powdering,  saturating  them 
with  a  solution  of  two  ounces  of  nitre  in  two  ounces  of 
water.  When  well  dried  this  powder  buros  freely,  gifing 
off  fumes  which  aro  useful  in  asthma.  In  some  cases 
[KJivdered  fennel  is  added  with  advautnge. 

The  following  are  good  formubufor  Fumittfj  luhahitions:  — 


(n)  Powdered  nitre     ... 
Powdered  anise  fruit 
Powdered  stramonium  leaves 
Powdered  sumbul  root    ... 

(b)  Powdered  nitro     *.. 
Powdered  anise  fruit 
Po wdorc d  fc Duel  , . . 
Powdered  stramonimn  leaves 

(c)  Powdered  nitro     ...     *     ... 
Powdered  aoise  fruit 
Powdered  stramonium  leaves 
Powdered  benzoin 


H  ozs. 

1  oz. 

2  oiss. 

1  02. 

H  ozs. 
1  oz. 

1  oz. 

2  ozs. 

I  ^  ozs. 

1  oz. 

2  ozs, 
1  oz. 


(d)  Powdered   lobelia,   Btramonium  leavos,  black  tea,  and 
nitre,  equal  parts. 


{ij )  Ini'vntfc. — Tfie     various   forms   of    incense    sold 
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5 
S 

5  dr& 

1  oz. 

i  oz. 

£^ 
i  ox. 

1  uz. 


CAFK ABIS  niDICA— DTDUH   HEMP. 
1.  Origdi. 


Aft  inti  iomnig  fopg  of  the  female  plants  of  Cannahi$ 
Henp  from  which  the  ledn  has  not  heen  extncted 
is  cnplojed*  and  that  onlj  which  k  coltir&led  in  Ixn 
Hiwip  grown  in  this  canntrj  has  no  actire  medicii 
propertiee.  American  hemp  was  at  one  time  supposed  to  ho 
inert,  but  it  is  now  known  that  the  hemp  grown  in  Kentackj 

actiTe, 

The  "  tops "  consist  of  one  or  more  alteroato  bnuichcs 
with  the  remains  of  the  flowers,  a  few  ripe  fruits,  and  small 
loaves  pressed  together  in  masses  or  bumllce  abont  two 
inches  long,  of  a  greenish  colour,  and  a  jioculiar  odonr. 

SeTsral  forms  of  Indian   hojiip  are  met   with  in  coj 
morce:— 

I.  Ounjah,   or    Odir  '   i^ei^,   nm\    tinwvrs 
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packed  togetLer  in  l>neille&.     Tliis  is  tlio  form  in  wliicb  it 
is  sold  IE  the  bazaars  of  Calcutta  for  smoking* 

2.  Bang^  or  Bhang^  consists  of  the  dried  leaves,  wLicli  are 
of  a  {loop  green  colour  and  usually  broken,  so  as  to  form 
a  coarse  powder. 

3.  Ha9€ht6hj  the  form  used  by  tbo  Arabs^  generally  met 
with  ia  coils.  It  is  from  this  term  that  we  derive  our 
modern  word,  "  aBsafiBiu."  The  Eastern  potentates  formerly 
dosed  tboir  fanatic  followers  witli  this  preparation. 

4.  ChnrrhiiSy  or  Cltaras,  a  greenisb -brown,  moist^  resiiiouB 
mass,  Laving  tbe  peculiar  odour  of  tbc  plant,  and  con- 
aisting  of  resin  mizod  with  tbe  hairs  and  fragments  of 
the  leaf. 

Cant^abis  Indica  under  these  different  names  has  been 
used  in  the  East  from  a  very  early  period,  but  whether 
its  properties  were  first  recognized  in  Persia  or  in  India 
it  is  difficult  to  determine.  On  festive  occasions  large 
^luantities  are  consumed  by  almost  all  classes  of  Hindus. 
The  Brahmins  sell  sherbet  made  with  bhang  at  the 
temples,  whilst  religious  mendicants  collect  gnnjah  for 
smoking.  Shops  for  the  sale  of  various  preparations  of 
Indian  hemp  arc  to  l>e  found  in  every  town,  and  are  much 
resorted  to, 


2.  Active  Principle. 

The  regin  on  which  the  peculiar  properties  of  the  drag 
depend  is  soluble  in  alcohol  and  in  other,  but  separates 
from  its  solutions  on  the  addition  of  water.  This  resin  has 
received  the  name  of  canuabiii,  and  has  a  bitter  taste  and 
oharaoteristic  odour.  Tannate  of  cannabin  is  a  yellowish 
brown  powder,  having  the  taste  of  tannic  acid.  It  is 
reputed  to  boa  hypnf)tic,  but  it  is  not  a  very  active  substance, 
and  may  be  given  in  doses  of  from  two  to  ten  grains  with 
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perfect  safety.     Cannabis  indica  contaiiLs  in  addition  t^  ihi 

resin  a  small  quantity  of  a  volatile  oil. 

3.  Pbeparations. 

The  preparations  of  Indian  hemp  are : — 

1.  ExiracUim  Camiahh  Jn  <i/Va5  — Extract  oflDdian  bemp- 

2,  Tiurtiira  CnnnahU  Indicse  —TinciiiTe  of  Indian  hemp. 
Preparations  of  this  drng  are  as  a  mle  imrcIiAble,  aii>I 

10  confidence  should  lio  placed  in  any  particular  epectmcD 
unless  its  physiological  action  has  been  tested.  Tho  name 
goes  for  nothing. 

4.  Physiological  Action. 

Indian  hemp  is  employed  chiefly  for  tho  prodnclion  of 
its  intoxicant  offects.     It  may  be  used  in  any  of  the  fonn* 
already  mentioned,  but   haschish   is    the    fayonrite.     It   i» 
usually   prepared   by   boiling    the   leaves    and    flowers    in 
wat^T  to  which  fresh  butter  has  been  added.     The  elecoctioii 
is  evaporated  to  tho  thickness  of  syrup,  and  is  then  strainedl 
through  a  cloth,  the  btitter  in  the  process  becoming  im*] 
pregnated  with  tho  resinous  principle  of  tho  plant.     In  tliii  j 
form  it  retains  its  activity  for  years,  becoming  only  slightlj-] 
rancid   with    age.     Tho   taste   is   not   pleasant,  and    it   ifli 
consequently  talien  mixed  with  spices  and  other  aromatiiiJ 
substant^os  in  the  form  of  a  confection  or  electuary.  1 

All   preparations   of  Indian    hemp   are  capable  of  proJ 
ducing  intoxication,  the  most  prominent  effect  of  a  largdl 
dose  being  a  pleftsant  delirium,  followed  by  more  or  loss 
exhaustion.     In  the  case  of  Oriontals  tbo  effect  is  usually 
of  an  agreeable  or  cheerfal  character.     In  India  it  is  known 
as  **  the  iuoreasor  of  pleasure,"  '•  tho  cemcntorof  friendship/' 
**  tho  cause  of  a  reeling  gait,"  "  the  laughter  mover/*  and 
by   other   terms   indicative    of    its   peculiar  physiological] 
action.     When  administereil  iti  fullduBcsit  indncesafeelinfli 
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of  exhilftration,  attended  by  certnm  nervoiis  and  mental 
phenomena,  which  vary  with  the  temperament  and  idio- 
syncrasieB  of  the  subject,  and  possibly  to  some  extent  with 
the  circnmetaQcee  by  which  he  is  sarroiintTed.  The  sensa- 
tions which  it  produccR  are  as  a  rale  pleafiurable,  beautiful 
visioufl  float  before  the  eyes,  and  there  is  a  sens©  of  ecstasy, 
*'  which  fills  the  whole  being  with  laughter.*'  The  drug  is 
credited  with  the  power  of  producing  truo  happiness— an 
enjoyment  purely  moral  and  ethereal.  The  hast  lush-eater 
is  happy,  not  like  the  gourmand,  who  has  satisfied  his 
appetite,  but  "like  one  who  has  received  the  tidings  of 
great  joy." 

A  good  idea  of  the  general  effecta  of  the  drug  may  be 
gathered  from  a  perusal  of  Bayard  Taylor^s  description  in 
his  "  Pictnres  of  Palestine  "  of  the  seui&atioiis  he  experienced 
from  taking  a  dose  eiperimcn tally.  He  was  not  a  habitual 
haschieh^eater,  and  the  drug  was  taken  in  a  caravansary  in 
Damascus,  having  been  freshly  prepared  by  Iuh  dragoman. 
He  allowed  the  paste  to  dissolve  slowly  in  his  mouth,  and 
sat  quietly  for  some  time  awaitiug  the  result.  The  first 
seusation  experienced  was  "  a  nervous  thrill  accompanied 
by  a  feeling  of  warmth  at  the  pit  of  the  stomach."  The 
author,  in  describing  bis  experience,  says  :■ — 

"  The  sense  of  limitation — of  the  confinement  of  our 
senses  within  the  bounds  of  our  own  flesh  and  blood — 
instantly  fell  away.  The  walls  of  my  frame  were  burst 
outward  and  tumbled  into  ruin ;  and  without  thinking  what 
form  I  wore — losing  sight  even  of  all  idea  of  form — I  felt 
that  I  existed  throughout  a  vast  extent  of  space.  The  blood, 
pulsed  from  my  heart,  sped  through  uncounted  leagues 
before  it  reached  my  extremities;  the  air  drawn  into  my 
lungs  expanded  into  seas  of  limpid  ether,  and  the  arch  of 
my  skull  was  broader  than  the  vault  of  heaven.  Within 
the  concave  that  held  my  brain  were  the  fathomless  deeps 
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of  bine ;  cloads  floated  there,  and  the  winds  of  heaven  lolled 
them  together,  and  there  shone  the  orb  of  the  snn.  It  was 
— though  I  thought  not  of  that  at  the  time — like  a  leyela- 
tion  of  the  mystery  of  omnipresenbe.  It  is  difficult  to 
describe  this  sensation,  or  the  rapidiiy  with  which  it 
mastered  me.  In  the  state  of  mental  exhilaration  in  which  I 
was  then  plunged,  all  sensations  as  they  rose  suggested  more 
or  loss  coherent  images.  They  presented  themseWes  to  me 
in  a  double  form ;  one  physical,  and  therefore  to  a  certain 
extent,  tangible ;  the  other  spiritual,  and  reyealing  itself  in 
a  succession  of  brilliant  metaphors.  The  physical-  feeling 
of  extended  being  was  accompanied  by  the  image  of  an 
exploding  meteor,  not  subsiding  into  darkness,  but  con- 
tinuing to  shoot  from  its  centre  or  nucleus — which  cor- 
responded to  the  burning  spot  at  the  pit  of  my  stomach — 
incessant  adumbration  of  light  that  Anally  lost  themselYcs 
in  the  infinity  of  space." 

The  author's  curiosity  was  now  in  a  fair  way  of  being 
satisfied,  and,  as  ho  says,  the  spirit  or  demon  of  haschish 
had  entire  possession  of  him.  The  mental  phenomena 
became  even  more  pronounced. 

"The  thrills  which  ran  through  my  nervous  system 
became  more  rapid  and  fierce,  accompanied  with  sensations 
that  steeped  my  whole  being  in  unutterable  rapture.  I  was 
encompassed  by  a  sea  of  light,  through  which  played  the 
pure  harmonious  colours  that  are  born  of  light.  While 
endeavouring,  in  broken  expressions,  to  describe  my  feelings 
to  my  friends,  who  sat  looking  at  mo  incredulously,  I 
suddenly  found  myself  at  the  foot  of  the  great  Pyramid  of 
Cheops.  The  tapering  courses  of  yellow  limestone  gleamed 
like  gold  in  the  sun,  and  the  pile  rose  so  liigh  that  it  seemed 
to  lean  for  support  upon  the  blue  arch  of  the  sky.  I  wished 
to  ascend  it,  and  the  wish  alone  placed  mc  immediately 
upon  its  apex,  lifted  thousands  of  feet  above   the   wheat 
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IdB  and  pRlm  groves  of  Egypt  I  cast  id  j  oyea  downward, 
d  to  my  astonighmcot  saw  tbat  it  wag  bnOt,  not  of  lime- 
one,  bat  of  huge  square  plugs  of  cavendish  tobacco  1 
orde  cannot  paint  thooverwhelmiag  sense  of  the  luiliorons 
bich  I  then  experieuced.  I  writhed  on  my  chair  in  an 
gony  of  laughter,  which  was  only  relieved  hj  the  vision 
elting  away  like  a  dissolving  view ;  till  out  of  ray  con- 
fusion of  indistinct  imageSjand  fragments  of  images,  another 
and  more  wonderful  visioQ  arose.  I  was  moving  over  the 
desert,  not  upon  the  rocking  dromedary,  hut  seated  in  a 
barque,  made  of  mother-of-pearl  and  studded  with  jewels  of 
BnrpasBing  lustre.  The  sand  was  of  graiua  of  gold,  aod 
my  keel  slid  through  them  without  jai*  or  sound.  The  air 
was  radiant  with  ©icess  of  light,  though  no  sun  was  to  ho 
seen.  I  inhaled  the  most  delicious  perfumes,  and  harmonies 
such  as  Beethoven  may  have  heard  in  dreams,  but;  never 
wrote,  floated  around  me.  The  atmospliere  itself  was  light, 
odour,  and  music;  and  each  and  all  enhlunatod  beyond 
anything  the  sober  senses  are  capable  of  receiving.  Before 
me,  for  a  thousand  leagues,  as  it  seemed,  stretched  a  vista 
of  rainbows,  whoso  colours  gleamed  with  the  splendour  of 
gems— arches  of  living  amothyst,  sapphire,  emerald,  topast, 
and  ruby.  By  thousands,  and  tens  of  thousands,  they  flew 
past  me,  as  my  dazzling  barge  sped  down  the  magnificent 
arcade ;  yet  the  vista  still  stretched  as  far  as  ever  before 
me.  I  revelled  in  a  sensuocfi  elyeium  which  was  perfect, 
because  no  sense  was  left  ungratified.  But  beyond  oil,  my 
mind  was  filled  with  a  boundless  feeling  of  triumph.  My 
jonmey  was  that  of  a  conqueror ^ — not  of  a  conqueror  who 
subdues  his  race  either  by  love  or  by  will,  for  I  forgot  that 
man  existed — but  one  victorious  over  the  grandest,  as  well 
as  the  subtlest,  forces  of  nature.  The  spirits  of  light, 
colour,  odour,  sound,  and  motion  were  my  slaves,  and  having 
theB<e  I  was  master  of  the  universe.     The  fulness  of  my 
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ran  not,  freo  consfantly  to  leap  from  one  idea  to  aaother, 
apparently  imbound  from  its  ordinary  laws.  I  was  disposed 
to  laugh ;  to  make  comic  gestures ;  one  very  frequently 
recurrent  fancy  was  to  imitate  with  the  arms  the  motions  of 
n  fiddler,  and  with  the  lips  the  tune  he  was  supposed  to  bti 
playing.  There  was  nothing  like  wild  delirium,  nor  any 
hallucinations  that  I  remember.  At  no  time  had  I  any 
visions,  or  at  least  any  that  I  can  now  call  to  mind ;  but 
a  person  who  was  with  me  »t  that  time  states  that  I  once 
raised  my  head  and  exclaimed,  *  Oh,  the  monntaine!  the 
mountains!*  Whilst  I  was  performing  the  varions  antics 
already  alluded  to,  I  knew  very  well  I  was  acting  exceed- 
ingly foolishly,  htit  could  not  control  myself.  I  think  it 
was  about  eight  o'clock  when  I  began  to  have  a  feeling  of 
nnmbnegs  in  my  limhs,  alBo  a  sense  of  general  uneasiness 
and  unrest,  and  a  fear  lest  I  had  taken  an  overdose.  I  now 
constantly  walked  about  the  house;  my  skin  to  myself  was 
warm,  in  fact  my  whole  surface  felt  flushed ;  iny  mouth  and 
throat  were  very  dry ;  my  legs  put  on  a  strange,  foreign 
feeling,  as  though  they  were  not  a  part  of  my  body.  I 
counted  my  pulse  and  found  it  ono  hundred  and  twenty, 
quite  full  and  strong.  A  foreboding,  an  undefined,  horrible 
fear,  as  of  impending  death,  now  commenced  to  creep  over 
me;  id  haste  I  sent  for  medical  aid.  The  curious  sensa- 
tions in  my  lirahs  increased.  My  legs  folt  as  though  they 
were  waxen  pillars  beneath  me,  I  remember  feeling  them 
with  my  band  and  finding  them,  as  I  thtmght  at  least,  fery 
firm,  the  muscles  all  in  a  state  of  tonic  contraction," 

The  state  of  double  cousciousncss  and  the  sense  of  pro- 
longation of  time  were  well  marked  symptoms  in  Dr. 
Wood^s  case  :— 

"  About  eight  o'clock  I  began  to  have  marked  *  spells  * — 
periods  wlien  all  connection  seemed  to  be  severed  between 
the  external  world  and  myself.    I  might  he  said  to  have 
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been  nnconsoions  dnriog  these  times,  in  so  &r  that  I  was 
oblivions  to  all  external  objects,  bat  on  coming  ont  of  one^ 
it  was  not  a  blank,  dreamless  void  npon  which  I  looked 
back,  a  mere  empty  space,  bnt  rather  a  period  of  aotive 
bat  aimless  life.    I  do  not  think  there  was  any  connected 
thought  in  them ;  they  seemed  simply  wild  reveries,  with- 
out any  binding  cord,  each  a  mere  chaos  of  disjointed  ideas. 
The  mind  seemed  freed   from  all  its  ordinary  laws  of 
association,  so  that  it  passed  from  idea  to  idea,  as  it  were, 
perfectly  at  random.    The  duration  of  these  spells  to  me 
was  very  great,  although  they  really  lasted  but  from  a  fbw 
seconds  to  a  minute  or  two.    Indeed,  I  now  entirely  lost 
my  power  of  measuring  time.     Seconds   seemed   hours; 
minutes  seemed  days;  hours  seemed  infinite.    Still  I  was 
perfectly  conscious  during  the  intermissions  between  the 
paroxysms.    I  would  look  at  my  watch,  and  then  after  an 
hour  or  two,  as  I  thought,  would  look  again  and  find  that 
scarcely  five  minutes  had  elapsed.    I  would  gaze  at  its  face 
in  deep  disgust,  the  minute-hand  seemingly  motionless,  as 
though  graven  in  the  face  itself;  the  laggard  second-hand 
moving  slowly,  so  slowly.    It  appeared  a  hopeless  task  to 
watch  during  its  whole  inBnite  round  of  a  minute,  and 
always  would  I  give  up  in  despair  before  the  sixty  seconds 
had  elapsed.     Occasionally  when  my  mind  was  most  lucid, 
there  was  in  it  a  sort  of  duplex  action  in  regard  to  the 
duration  of  time.    I  would  think  to  myself.  It  has  been  so 
long  since  a  certain  cvont—an  hour,  for  example,  since  the 
doctor  came;  and  then  reason  would  say.  No,  it  has  been 
only  a  few  minutes ;  your  thoughts  or  feelings  are  caused 
by  the  hemp.    Nevertheless,  I  was  not  able  to  shake  off  this 
sense  of  the  almost  indefinite  prolongation  of  time,  even  for 
a  minute.     The  paroxysms  already  alluded  to  were  not 
accompanied  with  muscular  relaxation.     About  a  quarter 
before  nine  o'clock,  I  was  standing  at  the  door,  anxiously 
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watching  for  tbe  doctor,  and  when  the  apells  wouH  come 
on  I  would  remain  standings  leaning  elightly,  purhaps, 
against  tho  doorway.  After  awliOe  I  saw  a  man  approach- 
ing, whom  I  took  to  be  the  doctor.  The  sounds  of  his 
steps  told  mo  ho  was  walking  very  rapidly,  and  he  was 
•nnder  a  gas-lamp,  not  more  than  one-fonrth  of  a  Sfpiaro 
dietnut,  yet  he  appeared  a  vast  dietanco  away,  and  a  cor- 
responding timo  approaching.  This  was  the  only  occasion 
in  which  I  noticed  an  exaggeration  of  distance  :  in  the  room 
it  was  not  percoptible." 

That  the  patient's  intellectual  capacity  does  not  eutlbr 
when  he  is  roused  aeems  to  ha  abundantly  clear  from  Dr. 
Wood's  statement.  When  the  doctor  spoke  to  him  he  was 
ablo  to  give  him  a  perfectly  clear  and  collected  account  of 
what  had  happened.     He  says : — 

"  I  narrated  what  I  had  done  and  suffered,  and  told  the 
doctor  my  opinion  was  that  an  emetic  was  indicated,  loth 
to  remove  any  of  the  extract  still  remaining  in  my  stomach, 
and  also  to  arouse  the  nervous  system.  I  farther  suggested 
our  going  into  the  office,  as  more  suitable  than  tho  parlour, 
where  we  then  were.  There  was  at  this  time  a  very  marked 
sense  of  numbness  in  my  limbs,  and  what  the  doctor  said  was 
a  hord  pinch  produced  no  pain.  When  I  attempted  to  walk 
epstairs,  my  legs  seemed  as  though  their  lowor  halves  were 
made  of  lead.  After  this  there  were  no  new  symptoms, 
only  an  intensifying  of  those  already  mentioned.  The 
periods  of  unconscionsness  became  at  once  longer  and  more 
frequentj  and  during  their  absence  intellection  was  more 
imperfect,  although  when  thoroughly  roused  I  thought  I 
reasoned  and  judged  clearly.  Tho  oppressive  feeling  of 
impending  death  became  more  intense.  It  was  horrible. 
Each  paroxysm  vvouhl  seem  to  have  been  the  longest  I  had 
tiurtered ;  as  I  came  out  of  it,  a  voice  seemol  constantly 
**yiDgi  *  Yon  arc  getting  worse ;  your  paroxysms  are  growing 
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the  eymptoma  passed  away  without  leaTing  any  trace  of 
iuconvenieiiL-G  are  Eote worthy  facts. 

Sometimes  tlio  most  ludicrous  ideas  are  produced  by  tbo 
tiB6  of  Indian  hemp.  One  expo  rim  enter,  whilst  under  the 
influence  of  the  druj*,  thought  that  lie  was  a  steam  engine, 
and  suddenly  springing  from  his  seat,  exclaimed,  with  a 
shriek  of  laughter,  "Oh,  ye  gods,  I'm  a  locomotive."  So 
thorougljly  was  ho  impressed  with  the  idea,  that,  on  raising 
a  pitcher  of  water  to  his  lips,  he  put  it  down  again  witbont 
quenching  his  thirst,  saying,  "  How  can  I  fill  my  boiler 
when  I*m  blowing  olf  steam  ?  "  The  sense  of  prolonga- 
tion of  time  is  very  characteristic,  evidently  due  to  the 
immonse  rapidity  of  the  Euccession  of  ideas.  The  mind 
measures  time  by  the  duration  of  its  own  processes,  and 
when  an  infinitude  of  ideas  arise  before  it  in  the  time 
usually  occupied  by  a  few,  time  becomes  infinitely  prolonged 
to  the  mind.  It  is  a  lifetime  in  a  minute.  A  common 
mental  condition  is  the  production  of  "  double  conscious- 
ness," a  sense  of  having  two  existences,  of  being  at  the  same 
time  one's  self  and  somebody  else. 

Among  the  early  sjmiptoma  maybe  mentioned  a  sensation 
of  heaviness  in  the  arms  and  legs.  The  head  feels  hot  and 
heavy,  the  eyes  arc  bright  and  shiny,  and  there  may  bo 
giddiness,  with  noises  in  the  curs.  The  general  sensibility 
is  also  affected,  and  pricking  in  the  feet  or  all  over  the 
body^  with  numbness  of  a  pleasurable  kind,  may  bo  excited. 
Pressure  on  the  skin  not  uncommonly  excites  a  sensotion 
of  burning.  After  a  time  there  is  anrestbosia,  which  may 
be  so  complete  that  the  patient  when  standing  has  no 
con  scions  11  ess  of  touching  the  ground.  Sometimes  a  cata- 
loptic  condition  is  excited. 

Whatever  may  be  the  symptoms  of  the  first  stage,  sooner 
or  later,  if  the  dose  be  safficiently  largo,  drowsiness  omos 
on,  ftocoinpaniod  by  very  pronounced  antesthesia  and  loss 
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power,  especially  in  tiie  lower  extremities.  The  {mpils 
«ro  dilated,  the  pnlso  is  quickened,  and  the  patient  sleepi 
lieaTily,  awaking  after  a  time  hungry  and  withont  any 
the  sense  of  malaise  and  discomfort  which  so  often  fo 
a  dose  of  opinm.  There  is  no  constipating  efiect  on  the 
bowels,  and  the  secretion  of  the  kidneys  seems  to  he  io- 
oreased  rather  than  diminished.  Cannabis  indica  neTw 
induces  dangerons  symptoms,  and  I  do  not  think  there  ii 
a  single  case  of  poisoning  on  record.  I  was  once  asked  to 
see  in  consultation  a  case  of  supposed  acnte  in^n^A^  tad 
fonud  that  the  symptoms  wore  due  entirely  to  some  pill* 
containing  extract  of  cannabis  indica,  which  had  been 
prescribed  for  the  relief  of  headache. 

The  action  on  the  pulse  is  uncertain,  it  is  usua 
quickened  and  then  slowed;  and  the  same  oconrs  with 
respiration.  The  temperature  rifles  or  falls  according  as  tb« 
drug  i>roduces  muscular  movement  or  sleep.  The  aphro- 
disiac action  is  often  very  marked. 

The  effects  of  cannabis  indica  on  the  lower  animals  ana 
of  comparatively  little  importance.  In  the  case  of  dogs, 
there  is  a  stage  of  exaltation  fallowed  by  profound  sleep. 
In  frogs  there  is  a  period  of  heightened  sensibility,  followed 
by  one  of  lessened  reflex  action,  and  the  functions  of 
sensory  nerves  are  lessened. 


I 


5,  Thkbapkutios. 

Canoabis  indica  is  an  exeelloni  remedy  for  megrim 
sick  headache,  and  it  is  somewhat  surprising  that  it  is  nof 
more  frequently  employed.  The  extract  may  be  given  in 
doeee  of  from  one-third  to  half  a  grain  in  the  form  of  pHl. 
"When  the  |iaticnt  suffers  constantly  from  headache,  or  is 
liable  to  an  attack  on  the  slightest  provocation^  a  pill  may 
be  taken  three  times  a  day  for  many  weeks  at  a  time  withoi 
the  slightest  foar  of  the  production  of  any  untoward  cfl 
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Sbould  the  patient  not  speedily  obtain  relief,  care  must  be 
taken  to  ftscertnin  that  the  extract  employed  is  pLysiologi- 
ciilly  active.  Excellont  rcsnlts  are  often  obtained  in  these 
caseB  from  the  administration  of  piUe  containing  four  grains 
of  tannate  of  cannabin,  one  being  given  three  times  a  day 
after  meals.  In  some  cases  tlie  tancate  of  eannabin  is 
combined  with  advantage  with  a  couple  of  grains  of  vale- 
rianate of  zinc. 

Cannabis  indica  is  usefxil  m  many  forms  of  neuralgia,  and 
in  these  cases  is  often  givcu  with  a  thirty-second  of  a  grain 
of  arsenions  acid. 

In  cases  of  painfnl  menstrttation  extract  of  cannabis 
indica  often  proves  very  successful. 

Many  asthmatics  use  it  with  advantage,  but  I  know 
of  no  definite  rules  for  its  employtnent  in  these  cases. 


DIGITALIS, 

1.    IXTRODUCTION. 

By  digitalis  we  mean  the  dried  leaves  of  the  DujitaUs 
purpurm,  or  purple  foxglove,  collected  from  wild  indigenous 
plants  when  about  two-thirds  of  the  flowers  arc  expanded. 
It  grows  wild  in  almofit  every  couuty  in  Eugland,  and  is 
a  favourite  garden  plant. 

The  word  digitalis  is  derived  from  "  digitalinum/'  a 
thimble,  whilst  foxglove  is  supposed  to  be  a  corruption  of 
"  foxes'  glew,"  or  foxes*  music,  and  to  have  reference  to  an 
old  Anglo-Saxon  musical  instrument,  consistiug  of  bells 
arranged  on  an  arched  support. 

The  drug  was  not  employed  in  medicine  until  about  the 
time  of  the  Norman  Conriuest.  For  many  years  it  was  used 
empirically,  hut  its  real  introduction  as  a  scientific  remedy 
is  due  to  Dr.  William  Withering,  Physician  to  the  General 
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Hospital  at  BirmingluuiL    It  is  a  Imndrdd  and  ton  yetzs 
since  he  pnblishGd  liis  well-known  "  Account  of  tbe  FoxgloTe 
and  some  of  its  Medical  Uses."     He  worked  at  the  subject 
for  ten  yoars  before  he  felt  jnstiHed  in  giving  to  ibo  warU 
the  fruits  of  his  expenence.     It  appears  from  the  prdacc 
to  his  monograph  that,  in  1775,  he  was  reqaested  to  give  ao 
opinion  on  the  valno  of  a  family  recipe  for   tbe  core  uf 
dropej.     Its  composition  was  known  only  to  an  old  Shrop- 
shire woman,  who  often  aooomplished  cnres  when  orthodox 
praetitioaers  failed  to  afiord  relief.     The  effects  produced 
were  said  to  be  violent  purging  and  vomiting,  the  diuretic 
action  being  overlooked.     This  secret  remedy  was  composed 
of  no  less  than  twenty  different  ingredients,  and  a  littlo 
investigation  served  to  demonstrate  the  fact  that  the  only 
ono  poaeesing   active  properties  was   powdered    foxglove 
le4fM»    Dr.  Witheriug's  interest  in  the  subject  was  stimu- 
lated  by  hearing  that  Dr.  Cawley,  the  Principal  of  Brasonose 
Collegu,  Oxford,  had  been  cured  of  a  pleuritic  cflfusion  by 
the  administration  of  an  infusion  of  the  root  of  this  drug, 
after  some  of  the  first  physicians  of  the  age  had  declared 
that  they  oonld  do  no  morti  for  him.     He  learnt,  too,  that 
a  porson  in  the  neighbourhood  of  Warwick  had  a  famous 
rocipe  for  dropsy,   the   active   ingredient   of    which    was 
sappoaod  to  be  digitalis^  aud  that  in  some  parts  of  Yorkshiio 
foxglove  tea  was  highly  esteemed  for  this  purpose.     Ho  at 
once  commenood  making  observations  on  his  patients,  and 
at   his   suggestion  it  was   tried  at   the   Boyal   Infirmary, 
Kdinbnrgh^  by  Dr.  Hope  and  Dr.  Hamilton.     Tbo  rLisuIts 
soomod  to  have  boon  satisfactory,  for  in  Fobraary,  1770,  Dr. 
Stokes  made  a  oommunication  on  the  subject  to  the  Medical 
Society  of  Edinburgh.     Dr.    Withuring's  observations    ox 
^nited  ci^nsideriiblu  opposition,  bat  hu  consoled  hiiiis<>1f  with 
the  reflection  that  "  after  all,  in  spite  of  opinion,  prejuilioc, 
or  error,  timt^  will  llx  the  real  value  upon  thi)»  diaeorury 
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and  detormino  wtethor  I  have  imposed  upon  myself  and 
uthors  or  contributed  to  ths  boQcfit  of  seienco  or  mankind." 
The  hundred  odd  years  which  have  ©lapsed  eince  theso 
words  wero  written  have  afforded  an  ample  opportunity  of 
proving  the  inestimable  value  of  the  drug.* 


2.  Active  PfimuiPLEs, 

A  few  yearB  ago  it  was  customary  to  eay  that  digitalis 
contained  one  active  principle,  the  glucoside  digitalinnm 
or  digitalin.  Thia  was  formerly  official,  hut  was  removed 
from  the  Pharmacopceia  in  1885,  from  the  difficulty  ox- 
pericnced  in  defining  it.  There  were  at  loast  three  different 
Buhstances  known  under  this  name  :  — 

1 .  Homolles  dhfdaliuy  a  yellowish-white  amorphous  powder, 
Bometimes  met  with  in  small  scales,  inodorous,  irritating 
to  the  nostrils,  infiolnblo  in  water  and  in  ether,  bat  soluble 
in  alcohol  and  in  aciJe,  It  is  still  largely  used  in  France 
in  tlie  form  of  the  granules  fie  (h\fitaJine.  It  is  a  mixture  of 
digitalin  and  digitoiin, 

2.  Naihelles  digitalin^  OT  crystallized  digitalin,  occurring 
in  the  form  of  white  crystalline  tufts  of  needlosj  light,  and 
very  bitter  in  taste ;  insolwhle  in  water  and  in  ether.  It 
consists  almost  entirely  of  digitoiin. 

3.  Sohhh  or  German  digitalin,  composed  chiefly  of 
digitalein. 

The  old  digitalin  of  the  British  Pharraiieopa^ia  was  almost 
insoluble  in  water,  and  consisted  of  digitoiin  and  digitalin 
in  varying  p  report  if*  us,  like  Homolle's  digitalin. 

Ttiis  classification  is  now  anti^patod,  and  Schmieloherg 
finds  that  digitalis  contains  at  least  livo  principles,  in 
addition  possibly  to  their  products  of  deeomposilion.     Those 


•  "Tlio  Contt^uiiry  of  Digitalis/' 
August  22,  1885. 


By  WLlliam  Murrt;ll.    Litiyxt, 
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principles  are  not  alkaloids,  and,  with  the  exception  of  tlie 
first,  thoy  are  glucosides.     They  are  ;— 

1.  Digiioxin^  insoluble  iu  water,  and  the  chief  coDsiitneQt 
of  KatiTelle's  digitaUn. 

2.  l>igitalin,  insolnUe  in  water»  and  the  chief  constitoetit 
of  HomoUe's  Jigitalin. 

3.  DigitaleJn,  soluble  in  water,  and  the  chief  constitoaBt 
of  the  Germau  digitaline. 

4.  Digitonin. 

5.  Jyifjitin, 
The  first  three  are  heart  poisons.    Digitonin  Is  either 

identical  with  saponin,  the  active  principle  of  soap  bark 
and  senega,  or  is  closely  allied  to  it.  It  splits  up  when 
boiled  into  grape-sugar  and  sapogenin^  and  forms  a  eaapj 
emulsion  when  mixed  with  boiling  water.  Digitin  \» 
physiologically  inactive. 
To  8om  Dp  : — 

(1)  Homolle's  digitaUn  =  digitalin  and  digi toxin. 

(2)  NativeUe*s  digitalin  =  digitoxin. 

(3)  German  digitalio  =  digitalein. 
And  conversely :  — 

(1)  Digitoxin  is  the  chief  constituent  of  NativelleV 
digitalin. 

(2)  Digitalin  is  the  chief  constitnent  of  Homolle*a  di- 
gitalin. 

(3)  Digitalcin  is  the  chief  constituent  of  Germao 
digitalin. 

3.  Pbeparatiokb. 

There  are  two  preparations  of  digitalis—the  infusion  and 
tho  tincture. 

The  infusion  is  prepared  by  infusing  thirty  giaitiB  of  the 
dried  leaves  in  ten  ounces  of  boiling  distilled  water.  The 
strength  is  a  matter  of  imjHirtauce.     The  dose  of  moat 
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infnsioTis  la  from  one  to  two  ounces,  whilst  that  of  the 
infueioii  of  digitalis  is  from  two  to  four  draclims.  TLg 
tincture  is  made  with  proof  spirit. 

Tho  action  of  these  two  preparRtions  ia  not  identical,  and 
this  arises  from  tho  difference  iu  the  soluhility  of  the  various 
principles  of  cligitalifi  in  water  and  alcohol  reBpectivoly. 
The  infusion  contains  chiefly  tligitonin,  whilst  the  tincture 
contains  tligitalin  and  digitalci'n.  Neither  of  them  contains 
much  digitoxin,  hut  the  tincture  contains  more  than  the 
infusion.  The  preparation  usually  employed  to  act  on  the 
heart  is  the  tiucturo,  whilst  tho  freshly  prepared  infasion 
is  the  best  diuretic.  Digitalis  often  fails  to  give  satisfaction 
clinically  from  the  wrong  preparation  hcing  employed. 

4,  Pharsiacolooy, 

It  is  no  easy  matter  to  give  a  concise  account  of  the 
action  of  digitalis,  for  it  is  a  subject  on  which  there  is  much 
difference  of  opinion. 

Large  doses  excite  nausea,  vomiting,  and  diarrhoea,  tho 
vomited  matter  having  a  grass-green  colour  from  tho  action 
of  the  gastric  juice  on  some  of  the  constituents  of  tho  drug. 
The  active  principles  are  not  destroyed  in  tho  stomach,  for 
the  same  eftects  are  produced  when  they  are  giveu  by  tho 
mouth  as  Avhen  injected  hypodermically. 

The  great  and  characteristic  action  of  digitalis  is  that  it 
affects  tho  elasticity  of  tho  cardiac  muscle  without  at  first 
modifying  its  contractile  power.  The  immediate  effect  of 
this  alteration  is  indicated  by  the  increase  in  volume  of  the 
pulse,  although  tho  absolute  working  power  of  tho  heart 
is  neither  increased  nor  decreased.  At  tho  same  timo  the 
quantity  of  blood  driven  into  the  aorta  is  greater  than 
before,  not  only  at  every  beat  of  the  pulse  but  even  in  a 
given  unit  of  timo,  even  although  the  number  of  pulsations 
may  be  diminished.    The  result  is  a  better  filling  of  the 
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arteries  aod  an  inereafie  in  blood  preseure.  AocompaDying 
tbis  coBditiou  tbtiie  is  a  slowing  of  tbe  pnlse,  dne  to  stixnii' 
latioB  of  tbe  inhibitory  mecbanism  of  the  heart.  FioaUj, 
in  conjanction  with  continuous  high  pressure,  we  get  irregu- 
larity both  in  the  action  of  tbo  heart  and  in  the  fiioqiioncy 
of  the  pulse.  Digitalis  does  not  exert  a  sedative  actiuu  on 
tbc  muscular  substance  of  the  heart.  Although  that  organ 
may  \m  beating  more  slowly  it  may  be  doing  more  work 

The  action  of  the  drug  on  the  heart  is  best  stndied  on 
frog.  The  first  distinctive  action  is  a  marked  lessening 
the  rate  of  the  cardiac  beats,  duo  to  prolongation  of  the 
diastole.  The  systole  is  abnonnally  energetic,  so  that 
ventricles  become  white  as  the  lost  drop  of  blood  is  sqnee: 
out  of  them.  The  rhythm  is  much  affected,  the  anrieles 
and  ventricles  no  longer  beating  in  accord.  The  heart  is 
irregular  in  its  contraction,  ono  part  being  hard  and  white 
from  strong  contraction,  whHst  another  is  dilated.  Finally 
the  heart  in  arrested  in  systole  and  (lies  in  this  oonditian. 
The  contracted,  irregular  heart  is  characteristic  of  digitalis 
and  its  congeners. 

This  condition  is  noticed  after  division  of  the  va^,  and 
even  after  dostmction  of  the  spinal  cord.  It  is  evident  that 
digitalis  acts  directly  on  the  heart  muscle  itself.  There  is, 
however,  reason  to  think  that  the  inhibitory  activity  of  the 
peripheral  ends  of  the  pneumogastrics  is  increased.  Th 
is  no  stage  in  which  stimulation  of  the  vagi  will  not  prodn 
diastole.  It  is  said  that  a  current  which  appliml  to 
vagi  will  not  arrest  tbo  heart  in  diastole  wiU  do  so  after  the 
administration  of  digitalis. 

In  man  the  efftHst  un  the  pulse  is  peculiar.  At  first  it  ia 
glowed,  then  it  is  made  quicker,  then  it  Iwicomes  irregular, 
and  finally,  when  the  doso  is  sulliciontly  large,  it  is  arrosted. 
There  is  an  incroased  rise  in  blood  pressure.  This  might 
bo  duo  to  an  increase  in  the  power  of  the  contractioQ  of  the 
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heart  or  to  contraction  of  the  arterioloB,  or  to  botli  comliined. 
Sc*hmiedeljerg  and  Boehni  lioth  lioH  that  the  rise  in  blood 
prosBure  is  dne  entirely  to  an  incroa&ed  action  of  the  heart, 
and  not  all  to  contraction  of  the  vcssoIb.  Brunton,  on  the 
other  hand,  thinks  that  it  is  due  io  groat  measure  to  con- 
traction of  the  arterioles.  Tlie  mitral  slowing  of  the  pulse 
is  due  to  Btimnlation  of  the  vogiis  roots  of  the  medulla  and 
partly  to  stimulation  of  the  ends  of  the  nerve  of  the  heart. 
The  suhsequonfc  rapidity  of  the  pulse  ifi  the  rcBult  of 
paralysis  of  the  vagns  ends,  llio  irrcgalority  is  dee  to  the 
action  of  the  drug  on  the  heart  itself. 

Wood  Bums  up  the  action  of  digitalis  by  saying  that  in 
moderate  doses  it  stimulates  tlie  niiiBCular-motor  portion  of 
the  heart— probably  of  its  ganglia — increases  the  activity 
of  the  inhibitory  apparatus,  and  produces  contraction  of  the 
arterioles. 

Digitalis  acts  as  a  powerful  diui'etic,  especially  in  cases 
of  caidioc  disease.  This  is  the  result  of  the  increased  blood 
pressure,  and  if  the  latter  is  already  at  its  normal  height 
no  increase  in  the  excretion  of  urine  is  produced.  Most 
observers  state  that  it  has  no  such  power  in  health,  hut 
Brniiton,  experimenting  on  himself,  found  that  aUhough 
small  doses  bad  little  or  no  action^  marked  diuresis  followed 
when  tlie  drug  was  pushed  so  as  to  produce  symptoms  of 
poisoning.  To  obtain  the  action  on  the  kidneys  it  is  neces- 
sary, for  reasons  already  explaiued,  to  employ  a  freshly 
prepared  infnsion, 

Digitalis  lowers  the  temperature  of  febrile  patients,  and 
toxic  doses  lower  the  temperature  several  degrees  both  in 
healthy  men  and  in  animals.  The  influence  of  moderate 
doses  on  the  normal  temperature  is  uncertain. 

Digitalis  is  said  to  be  an  aphrodisiac  both  in  men  and 
women,  but  this  is  doubtful.  In  France  it  is  employed  as 
an  abortifacient. 
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Dtgttalis  exerts  what  i&  called  a  cumulatiTii  Action. 
Wlien  tlio  blood  pressure  is  at  its  height  the  seoretioii  of 
the  uriue  is  arrested.  It  is  to  this  power  of  lUTostiDg  the 
oliminativo  function  of  the  kidneys  that  the  camulatiTe 
action  of  the  drug  is  due. 

5.   THERArEUTICB. 

Digitalis  is  allied  in  action  to  sfcrophauthus,  sqmU,  con- 
vahiria^  opocynum,  adonis,  aod  a  number  of  other  di 
Biiriuiii  iu  its  action  on  the  heart  is  allied  to  digitalis. 

The  action  of  Digitalis  on  the  heart  is  antagonized 
the  belladonna  group  and  by  aconite. 

It  is  generally  said  that  digitalis  does  harm  in  aortic 
irgitation,  and  tbat  it  does  good  in  mitral  obstmctirQ 
■  disease,  but  it  is  better  to  roly  on  Bymptoms  rather  than  on 
the  nature  of  the  valvular  lesions  for  indications  for  the 
admiuiatrationB  of  tho  di'ug,  A  rough  and  r«ady  rule 
which  works  well  iu  practice  ia  that  digitalis  ib  to  be  giveii 
when  the  pidse  is  irregular  or  intermittent  and  the  tiriiie  10 
>«canty.  Another  point  to  remember  is  that  as  a  diuretic 
the  freshly  prepared  infusion  is  a  better  preparation  tlmn 
tho  tincture. 

Digitalis  is  a  useful  diuretic,  ospeciftlly  in  Bright's 
duseaae,  and  tho  following  pill  given  at  bedtime  will  iucrtMiscr 
Ibe  eeoretion  of  urine  when  it  is  scanty  : — 


Powdered  digitalis 

Squill 

Blue  pill 

Extract  of  henbane 


I  gr. 
Igr. 
2grfl. 


Bome  years  ago  "Wuuderlich  and  other  Gorman  observers 
a*lvoc4ited  tho  administration  of  large  doses  of  digitalis  ia  the 
acute  flpeci6c  disoaseg.  He  gave  from  half  a  drachm  to  a 
drachm  of  tho  powdered  loaYos,  the  dose  bt?iiig  spread  over 
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four  or  ftve  days.  Eirtz  gave  half  a  drachm  a  day,  and 
Hatikol  occasionally  as  much  as  oug  hundred  grains  a  day. 
I  have  recorded  a  case  of  typhoid  fever  which  suddenly 
terminated  fatally  daring  its  treatment  by  digitftlie.  The 
patient  was  a  child  ten  yeai's  of  ago,  and  the  dose  given 
waB  nine  minims  of  the  tincture— equivalent  to  a  little  over 
a  grain  of  the  leavos^evory  two  hours.  On  the  eighth  day 
the  dose  was  increaBed  to  twelve  minims  ©very  two  hours, 
and  after  takiug  eii  dosoa  the  patient  died,  the  pupils 
immediately  hofore  death  being  widely  dilated,  and  the 
pulse  at  the  radiala  being  so  weak  that  it  could  hardly  be 
felt.  It  was  the  twentieth  day  of  the  dieeaBe,  and  the 
temperature  on  the  evening  preceding  the  fatal  termination 
was  1 04-8  ■  F.  Digitalis  undoubtedly  lowers  the  tempera- 
ture, but  other  drugs  aro  employed  for  this  purpose  with 
less  risk, 

The  late  Mr,  Jones,  of  Jersey,  in  cases  of  delirium  tremens 
gay©  half-ounce  doses  of  the  tincture  of  digitalis,  repeating 
it  in  four  hours,  and  subsequently  continuing  the  medicine 
if  necessary  in  two  drachm  doses.  Seventy  cases  were 
treated  by  him  in  this  manner  without  the  production  of  any 
alarming  fiymptoms,  but  other  observers  were  not  so  for- 
tunate, and  in  two  cases  the  patient  foil  back  dead,  although 
up  to  the  moment  of  death  there  had  been  nothing  to 
indicate  serious  danger. 

It  is  decidedly  unwise  to  employ  such  large  doses  of 
digitalis,  although,  on  the  other  band,  there  is  in  many  cases 
an  exaggerated  fear  of  the  dangers  attending  the  nm  of  the 
drug  in  moderate  doses.  It  must  be  remembered  that  if 
a  patient  dies  suddenly  when  taking  digitalis  the  death  is 
always  attributed  to  the  treatment,  whereas  if  any  other 
drug  were  given  the  result  would  probably  be  attributed  to 
the  disease. 
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STROPHAl^THTrS. 

1.  Obiqik. 

The  mAtare  ripe  seeds  of  StrophaDlhos  hiepidus  freed 
from  the  awns*  Its  iiati?6  name  is  Eombe,  and  it  oomei 
from  Zftmbest  and  other  parts  of  Africa. 
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2.  Active  Principle. 

The  active   principle  of  strophanthus  ib  strophant 
which  is  most  abundantly  present  in  the  seeds.     It 
in  the  seeds  along  with  Bubstances  of  little  pharmaoologicil 
interest,   such   as   albumin    and   mncilago,  and   aJso   wiUi 
other  substances,  such  as  resin  and  uxtractivo  matters. 

Strophanthin  is  a  vory  powerful  pharmacological  agent. 
As  regards  frogs,  it  is  three  times  as  active  as  aconitijie, 
and  ten  times  as  active  as  pscndaconitine.  With  mammalfli 
however,  it  is  less  lethal  than  either  of  those  alkaloids. 

;>,  Pharmaoolooical  Action. 

Fur  our  knowledge  of  the  pharmacological  action  of 
drug,    wo   are   indebted    almost   exclusively   to    Profeaior 
T.  R.  Fraser,  of  Edinburgh,  whose  papers  on   the  sabjoct 
will  always  remain  a  model  for  work  devoted  to  the  action 
of  drugs. 

Strophauthus  is  a  member  of  the  digitalis  group,  and  is 
essentially  a  muscle  poison. 

The  action  on  the  skolotal  muscles  is  very  marked. 
Under  its  influence  the  muscles  become  enfeebled,  some- 
what rigid,  affected  with  fibrilliary  twitchings,  and  finally, 
uon-eontractile,  pale,  and  hard.  Their  reaction  is  ekanged 
from  the  normal  ftlkaliuo  to  acid,  and  lactic  acid  can  be 
separated  in  considerable  quantities.  Strophauthus  paralyses 
the   muscles  chiefly  by  diminishing  their  power  to  nalML^ 
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aud  it  thon  rapidly  destroys  this  capability  by  producing  a 
condition  indiBtinguieliabl©  from  tbat  of  rigor  mQrtts. 

The  spontaneoue  fibrilliary  twitcliings  of  the  musclca,  to 
wkich  reference  has  It^en  made,  are  non-rhythmical,  in- 
creasing eoatractiona,  which  maybe  likened  to  the  ranficiilar 
contracfciona  of  the  graver  forms  of  chorea.  The  strophan- 
tliua  chorea  involves  in  succession  independent  fasicnli  of 
many  single  muscles  in  contrast  to  the  involvement  of  entire 
muscles  which  occttrs  in  true  chorea.  They  are  the  result 
of  the  action  of  the  drug  on  the  termiiiations  of  the  motor 
nerves  in  tbo  muscles. 

BtrophaBthas  acts  directly  on  the  cardiac  muscle,  and 
one  of  tho  chief  results  of  this  action  is  an  increase  of 
contractility,  rcnderiag  systole  more  prolonged  and  more 
perfect.  After  a  largo  doso  tho  systolic  type  of  change  is 
well-marked,  and  tho  capability  of  relaxing  is  diminiehod 
to  such  an  extent  that  diastole  becomes  imposdbloj  tho 
heart  censing  to  beat  with  the  ventricle  so  thoroughly 
contracted  that  its  cavity  is  almost  effaced.  The  cardiac 
muscle  is  so  profoundly  affected  that  it  passes  at  once  into  a 
state  of  ritjor  morits. 

When  only  small  doses  of  strophanthua  are  given,  the 
heart  assnmes  tho  diastolic  type^  and  the  irritability  and 
contractility  of  the  heart  are  not  destroyed.  Even  when 
the  heart  has  been  brought  to  a  standstill  in  a  state  of 
diastole  mechanical  irritation  invariably  causes  perfect 
contraction,  whilst  rhythmical  contractions  occur  every 
now  and  then  spontaneously.  Actual  loss  of  contractility 
occurs  only  when  the  largely  dilated  ventricle,  after  a  long 
period  of  suapeuded  aotion,  gradually  loses  its  abnormal 
dilatation  by  slowly,  and  almost  imperceptibly,  shrinking 
to  normal  or  subnormal  dimensions*  Experiments  with 
atropine  plus  strophauthus  show  that  stimulation  of  tho 
cardio-iuhibitory  apparatus  is  not  the  cause  of  the  diastolic 
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condiktOQ.  It  is  impiolMible  that  it  is  tLo  result  of  m  dired 
Action  on  the  mnsde  of  the  heart,  for  even  in  the  estrcsae 
formii  of  the  diastolic  type  the  contractions  are  strong  aod 
snffioe  to  completely  empty  the  ventricle*  It  is  much  more 
probable  that  the  weakness  of  the  excito-motor  nervt 
stniotiizce  is  the  chief  canse,  and  that  thii^  action  opentcs 
simiiltaneoiisly  with  the  action  on  the  mnscle  which  in* 
orcaDOO  its  contractility.  The  following  puints  have  been 
demoBstratcd  with  regard  to  the  action  of  stropbanthna  od 
the  heart : — 

1 .  That  a  systolic  type  of  change  is  produced  by  large 
doaeS)  and  a  diastolic  by  small  doses. 

a.  That  whatever  may  be  the  type,  great  increase  oocnn 
in  the  movements  of  the  heart  by  exaggeration  of  e^aDsion 
m  well  aa  of  contraction. 

3v  That  slowing  of  the  rate  of  ceutraction  is  always 
prod  need. 

h.  4w  That  the   auricular   expansions  and   contractions  at« 
inereased  as  well  as  the  veutricolar)  and  moat  obvio 
when  the  type  is  the  diastolic 

5.  That  the  production  of  this  increase  in  the  moveme^ 
of  the  heart,  constituted  by  a  greater  amplitude  of  diastolic 
expansion,  ami  a  more  complete  systolic  contraotioo» 
significantly  emphasized  when  the  action  of  the  drug  it 
produced  in  an  enfeebled  and  insuflioiently  acting  hoarf, 

0.  That  in  the  systolic  type  of  action  the  reaction  of  the 
muscle  of  the  heart  rapidly  becomes  acid,  showing  that  the 
drag  acta  on  the  heart  iu  the  snmo  wsy  that  it  acts  on 
the  skeletal  musoles. 

7.  That  in  tho  diastolic  type  the  muscle  of  the  heart  is 
neutnil  or  alkaline,  even  for  a  considerable  time  altar 
paralysis  of  the  hoai't  has  been  induced. 

8.  That  tho  action  of  strophanthus  on  the  heart  is 
powerful  than  that  of  any  other  known  drug* 
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In  support  of  the  lost  stfttemeDtj  it  may  lie  mentioned, 
tkat  Btropliauthiis  ib  tLree  Lnndred  times  as  powerful 
AB  Merck's  digitaliu,  and  tbirty  times  as  powerful  as 
conTftllamann, 

StropliautLuB  exerts  little  or  no  action  on  the  blood  • 
Tesselfl. 

It  exerts  no  action  on  the  brain. 

Wben  appliod  to  tho  oyos,  a  solution  of  strophanthin 
produces  only  slight  nnd  transitory  blunting  of  sensibility. 
This  incomplete  auaiathesia  is  accompauied  by  a  disagreeable 
irritation  of  the  oye,  especially  at  tbo  inner  canthus,  and 
by  a  bittor  tasto  in  the  mouth.  No  effect  is  produced  on 
vision  accommodation  or  on  intra-ocular  pressure. 

Neither  iu  frogs  nor  in  rabbils  has  any  distinct  effect  on 
secretion  been  observed  after  single  lethal  or  non-lothal 
doses,  except  that  occasionally  in  frogs  there  is  an  increase 
of  the  sldn  secretion. 

It  is  claimed  for  strophauthus  that  it  is  less  apt  than 
digitalis  to  produeo  accumulative  eftects,  and  that  it  acts 
with  greater  certainty  and  rapidity.  The  great  advantages 
of  strophantbus  are  :— 

1.  That  it  contains  an  active  principle  of  far  greater 
potency  than  any  that  can  be  extracted  from  digitalis. 

2i  That  it  has  little  or  no  action  on  tbo  blood-yessob. 

3.  That  it  produces  no  gastric  disturbance. 

4.  That  it  is  extremely  rapid  in  its  action. 
The  disadvantages  of  stropbanthus  are  : — 

1.  That  it  is  often  adidtcrated  with  allied  but  infeiior 
species. 

2.  That  the  tincture,  as  supplied  commercially,  is 
variable  tu  strength  and  ^ijuality. 
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CASTOR  OIL.— GROTON  OIL.^ALOES  AHD  ALOIN.- 
CASCARA    B  AGEABA,  —  COLOC  YHTH,  —  ELATl- 

RITTM  AND  ELATERm.^JALAP.-PODOPHYLLIH. 
-^RHUBARB.— SENNA. 

These  drags  all  belong  to  the  class  of  pnrgatiyes,  oaihar- 
tios,  or  aperients,  drags,  that  is,  which  are  employed  in 
medicine  to  produce  purgation  or  catharsis  by  increasing 
either  intestinal  secretion  or  peristaltic  movemeni 

Purgatiyes  may  be  defined  shortly  as  substances  which 
cause  intestinal  evacuations. 

The  purgatives  derived  from  the  vegetable  kingdom 
correspond  to  the  cutaneous  irritants  in  the  nature  of  their 
action — the  latter  produce  an  irritation  of  the  skiD,  whilst 
the  former  stimulate  or  irritate  the  intestines  and  give  rise 
to  increased  secretion  and  peristaltic  action. 

Purgatives  induce  their  characteristic  action  by  increasing 
the  intestinal  secretion  and  stimulating  the  peristaltic  action 
of  the  bowels,  so  as  to  allow  no  time  for  the  re-absorption  of 
the  fluid  which  has  been  poured  out  into  the  bowel. 

Some  purgatives  act  on  the  motor  ganglia  of  the  intestines, 
and  act  equally  well  when  given  hypodermically.  This  is 
the  case  with  aloin,  rhubarb,  and  senna.  An  infusion  of 
senna  injected  into  the  blood  induces  prompt  catharsis. 

Almost  any  irritant  not  possessing  toxic  properties  might 
theoretically  be  employed  as  a  purgative ;  but  volatile  drugs, 
and  drugs  which  are  readily  absorbed  from  the  stomach, 
pass  into  the  general  circulation  atlonce,  and  fail  to  reach 
the  intestines,  so  that  they  are  unsuited  for  this  purpose. 

Many  substances,  such  as  castor  oil,  croton  oil,  and  jalap 
resin  pass  through  the  stomach  unchanged,  and  are  not 
acted  on  until  they  come  in  contact  with  the  alkalies  of  the 
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bile  aad  pancreatic  juice,  and  these   are  eflBcient  as  pur- 
gatives. 

There  are  many  different  kinds  of  purgatives,  wMcli  may 
be  classified  as  follows: — 

(1)  Laxatives, — ^Theee  are  the  mihlest  pnrgativos,  and  do 
little  more  than  increase  the  peristaltic  movements  and 
soften  the  ffcces.  Of  this  class  we  have  examples  in  fige, 
pninc8,  honoy,  treacle,  manna,  tamarinds,  sulphur,  magocsia, 
and  castor  oil  (in  email  doses). 

(2)  Simple  Pnrgafi r en. ^These  are  somewhat  stronger 
than  laxatives,  and  their  administration  is  usually  followed 
by  one  or  more  copious  evacuations,  although  there  is  no 
great  increase  of  secretion  from  the  mucous  membrane  of 
the  intestines,  Examples  of  this  group  are  found  in  castor 
oil  (large  doses),  aloes,  rhnbarb,  caecara  sagrada,  and 
senna. 

(3)  Saline  Pttrffaiivcs. — The  properties  of  this  group  have 
already  been  considered  in  detail.  The  best  examples 
are  the  sulphates  of  potassium,  sodium  and  magnesium, 
phoBphate  of  sodium,  and  tartrate  of  potassium.  Most  of 
the  natural  mineral  purgative  waters  depend  for  their 
properties  on  the  pre.<ience  of  these  salts  in  various  pro- 
portions in  solution, 

(4)  flffdragoffucs  or  Hijdragotfue  P iirtjti  liven, — These  are 
purgatives  which  excite  a  copious  secretion  from  the  in- 
testinal mucous  membranes.  The  best  examples  are  elaterinm , 
gamboge,  and  cream  of  tartar. 

(5)  Dradk  Purgntlves, — These  give  rise  to  a  violent  action 
of  the  intestines,  often  arcoraimnied  by  pain  and  griping. 
They  increase  both  the  intestinal  secretion  and  the  peristaltic 
action.  They  are  closely  allied  to  the  hydragogiie  purga- 
tives,  but  stimulate  tlie  peristaltic  action  more  than  the 
intestinal  secretion.  Examples  are  :  clateriura,  jalap,  acam> 
mony,  colocynth,  eroton  oil,  and  podopbyllin. 
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(6)  Cholagogue  Purgatives. — These  aot  on  the  liver  and 
probably  on  the  pancreas,  as  weU  as  on  the  intestinal  tract 
Some  drags  aot  simply  as  hepatic  stimulants,  bat  the  members 
of  this  gronp,  by  their  action  on  the  intestines,  assist  in 
expelling  the  bile  and  preyenting  its  reabsorption.  Examples 
are  grey  powder,  bine  pill,  calomel,  aloes,  podophyllin,  and 
perhaps  also  euonymin  and  iridin. 

A  strictly  accurate  pharmacological  classification  of  purga- 
tive agents  is  difficult,  as  the  active  principles  of  many  of 
those  which  are  of  vegetable  origin  have  not  as  yet  been 
isolated. 

The  various  drugs  will  now  be  considered  in  detail. 

1.  Cabtob  Oil. 

Castor  oil  is  the  oil  expressed  from  the  seeds  of  Ricinns 
communis,  the  castor  oil  plant,  or  Palma  Christi.  The  plant 
is  common  in  many  tropical  climates,  and  in  Spain  attains  a 
height  of  from  fifteen  to  twenty  feet,  with  a  trunk  as  big  as 
a  man's  body.  In  England  it  is  cultivated  as  an  ornamental 
plant,  and  is  often  sold  for  destroying  flies.  The  seeds  are 
the  size  of  a  small  bean,  oval,  compressed,  obtuse  at  the  ends, 
smooth  and  polished  on  the  surface,  of  a  light  ash  colour, 
and  marbled  with  black  spots  and  veins.  The  oil  is  thick, 
viscid,  colourless  or  of  a  pale  straw  colour.  It  should  bo 
nearly  tasteless.  The  best  oil  is  the  "cold  drawn,"  ex- 
pressed, that  is,  without  heat.  Castor  oil  is  a  good  example 
of  a  "  fixed  "  as  contrasted  with  a  **  volatile  "  oil.  It  is  often 
adulterated  with  some  cheap  bland  oil,  a  drop  or  two  of 
croton  oil  being  added  to  make  it  active.  The  seeds  contain 
an  acid  drastic  principle,  an  alkaloid  called  ricinine,  which 
is  not  physiologically  active,  ond  several  fatty  acids  including 
ricinoleic  acid,  which  is  peculiar  to  castor  oil. 

Castor  oil  is  a  mild  but  decided  purgative,  producing 
copious  fluid  foQcal  discharges.     Its  action  on  the  liver  is 
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sliglit,  and  if  anythiGg  tli6  secretion  of  bile  is  dimtnishGd  as 
Boou  as  the  iiurgathe  stago  is  folly  established.  When  rubbocl 
into  the  skin  it  is  absorbed,  and  produces  its  cliarac  tens  tic 
action.  Injected  into  a  vein  it  induces  malaise,  nausea, 
fainting^  amciety,  and  general  dulness  and  depression  mth- 
out  purging.  It  is  probable  that  it  is  eliminated  with  the 
ffccesj  but  this  is  uncertain. 

It  has  been  stated  that  castor  oil  is  a  galactagogae,  but 
pilocarpine  is  the  only  drug  which  has  the  power  of  increasing 
the  secretion  of  milk  in  suckling  women. 


2,  Cboton  Oil. 

This  is  the  oil  expressed  in  England  from  the  seeds  of 
Croton  tiglinm,  growing  in  the  East  Indies.  The  seeds 
resemble  castor  oil  soedsjbutare  smaller,  duller  and  browner 
in  colour,  and  are  not  mottled.  The  oil  is  slightly  viscid, 
pale  yellow  in  colour,  and  acrid  to  the  taste.  Its  composition 
is  complex,  and  its  active  principles  have  not  yet  been 
Boparatod*  Crotonol  is  an  oily  substance,  said  to  possess 
the  irritant  properties  of  croton  oil.  It  is  more  probable, 
however,  that  croton  oil  owes  its  vesicating  properties  to 
"  croton  resin/*  a  hard  pale  yellow  brittle  substance,  nearly 
insoluble  in  water,  but  freely  soluhlo  in  alcohol,  other,  and 
chloroform.  There  is  reason  to  suppose  that  it  is  either  a 
lactone  or  an  anhydride  of  comjdex  structure. 

Applied  locally  croton  oil  irritates  the  Bkin  and  produces 
redness,  vesication  and  pnstulation,not  uufi'equently  followed 
by  permanent  scarring.  Tbe  irritant  action  is  much  in- 
creased by  the  addition  of  an  alkali,  such  as  litjiior  potassaa. 
Tho  liniment  is  a  powerful  counter-irritant,  and  is  fre- 
quently employed  as  a  local  appHcaiion  in  cases  of  phthisis 
and  bronchitis.  Croton  oil  may  excite  an  erythema  of  the 
skin,  even  when  taken  internally.    It  is  a  good  example  of 
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a  drug  wliicb  acts  as  an  irritiant  to  the  slmi,  and  is  at  tbe 
same  time  a  powerful  purgative, 

Croton  oil  is  a  violent,  drastic,  and  hydragogne  cathartic. 
The  fact  that  a  drop  placed  at  the  back  of  the  tongne  speedilj 
evacuates  the  bowels,  renders  it  especially  suitable  in  cases 
of  insenBibility  from  apoplexy  and  other  causes,  when  a 
difficulty  is  experienced  in  inducing  the  patient  to  swallow 
other  drugs.  It  exerts  very  little  action  on  the  secretion  of 
bile.  In  large  doses  it  is  a  violent  Irritant  poison.  Most 
of  the  eases  of  poisoning  by  castor  oil  are  due  to  the  fraudu- 
lent admixture  of  a  small  quantity  of  croton  oil  to  increue 
the  purgative  effect. 


kinAd         I 


Uil^J 


o.  Aloes  and  AloIn. 

There  are  two  kinds  of  aloef^ — ^Barbadoes  aloes,  obtained 
from  Aloe  vulgaris,  and  Socotrine  aloes  from  Aloe  Perryi 
and  other  species.  The  drug  is  procured  by  making  iraue- 
verse  incisions  into  the  bases  of  the  leaves.  The  medicinal 
effects  vary  but  little,  but  Barbadoes  aloes  is  slightly  mo: 
active. 

Aloes  enters  into  the  composition  of  a  great  number  of 
preparations j  including  the  compound  colocynth  pill,  the 
compound  rhubarb  pill,  the  compound  gamboge  pill,  the  pill 
of  aloes  and  myrrh,  and  many  others.  In  fact,  with  the 
oxoeption  of  blue  pill,  comiiouEd  calomel  pill,  and  the  com- 
pound BcamraoBj  pill,  there  are  few  laxative  pills  which  do 
not  contain  aloes.  The  compoimd  decoction  of  aloes  is 
popularly  known  as  "  Ijounio  de  vie."  The  pill  of  aloes  and 
myrrh  containa  saffrnn,  and  is  called  liufue's  pill,  from  ita^^ 
red  colour.  ^H 

Tho  most  important  constituent  of  aloes  is  a  neutral 
bitter  principle  known  as  alo'in.  It  is  described  in  the 
Pharmacopoeia  as  a  **  crystalline  suljstanoe."  It  is  very 
sparingly  soluble  in  cold  water,  but  dissolves  readily  in  hot 
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wftter  acd  in  rectified  Rpirit,  Were  it  not  for  its  insolu- 
bility in  cold  water,  aloTn  would  bo  largely  employed  hypo- 
dennically  as  &  laxative.  There  are  tkreo  varietioa  of  aloiu 
— barbaloin,  socaloin  and  nataloin,  obtained  respectively 
from  the  Barbadoes,  Soeatrino  and  Cape  aloes.  Squibb  says 
that  the  Yarions  kinds  of  aloes  differ  as  much  from  each 
other  08  do  the  alkaloids  of  cinchona  bark,  but  this  view  is 
not  generally  held,  and  they  are  probably  pretty  much  alike 
in  their  action.  The  aloTn  of  commerce  is  nsnally  in  tufts 
of  bright  yellow  acicular  crystals.  Aloes  also  contains  a 
resinoid  body,  which  difl'ers  from  ordioary  resins  in  being 
soluble  in  boiling  water.  Aloetio  acid  and  a  volatile  oil  are 
also  mentioned. 

Most  observers  state  that  aloes  exerts  a  laxative  aetioo  by 
whatever  means  it  is  introduced  into  the  syBtem,  and  main- 
tain that  it  acts  equally  well  whether  taken  by  mouth » 
rnbbed  into  the  skin,  or  injected  hypodermieally.  Others 
are  of  opinion  that  it  fails  to  exert  any  action  unless 
brought  into  contact  with  the  bile,  and  in  support  of  this 
view  point  out  that  an  enema  of  aloes  exerts  no  more  action 
than  an  enema  of  water,  unless  proviously  mixed  with  ox- 
bile,  when  it  acts  as  a  powerful  irritant.  As  throwing  some 
light  on  the  subject,  it  may  be  pointed  out  that  a  hypo- 
dermic injection  of  aloin  acts  as  a  laxative,  and  that  pow- 
dered aloes  sprinkled  on  the  blistered  surface  is  an  efficient 
purgative.  It  is  generally  admitted,  too,  that  when  aloes 
is  administered  to  a  suckling  woman  it  purges  the  child  at 
the  breast.  Some  authontieB  are  of  opinion  that  the  specific 
action  of  aloes  is  exerted  solely  on  the  colon  and  rectum, 
and  that  it  is  a  simple  evacuant  of  fieees,  whilst  by  others  it 
is  held  that  its  primary  action  is  to  increaee  the  secretion  of 
bile,  and  that  the  purgative  or  laxative  action  is  seeon- 
dary.  It  is  said  that  aloes  is  useless  in  cases  of  jannLlico 
when   there   is  no  bile  in  the   intestines,  but  it  is  found 
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experimentally  tbat  large  doses  of  aloes  poworfully  sd 
late  tlie  liver  of  the  dog. 

Aloes  is  a  tardy  laxAti?e,  and  it  may  be  dx,  twelre,  or 
twenty-fonr  bonus  before  it  operates.  It  is  nselesa  wlien 
a  prompt  action  is  required.  The  motions  produced  by 
aloes  are  bnlky,  a  little  softened,  and  not  watery.  It  differs 
from  other  pnrgatiyes  in  not  producing  subsequent  consti- 
pation. Its  habitual  use  in  large  doses  is  said  to  cause 
tenesmus^  a  feeling  of  weight,  heat,  and  uneaainess  in  the 
pelTis,  and  tendency  to  the  production  of  piles,  but  of  this 
there  is  no  proof.  It  is  said,  too,  that  it  induces  hypenemia 
of  the  uterus,  increases  the  menstrual  flow,  and  produces 
sexual  excitement. 

In  the  lower  animals  hypodermic  injections  of  aloTn  give 
rise  to  a  peculiar  form  of  inflammation  of  the  kidneys.  The 
tubules  lose  their  epithelinto,  whilst  the  glomerili  remain 
intact,  but  become  surrounded  by  an  Increase  of  fibrous 
tissue.  The  aloTn  can  be  detected  in  urine,  which  often 
contains  albumin. 

Aloes  is  often  employed  as  a  "  dinner  pill,"  tho  formula 
for  which  is: — 


Extract  of  Barbadoes  aloes 
Extract  of  nux  vomica 
Extract  of  gontiau    . . 


2    grs. 

^  gr. 

HgTS. 


These  pills  aro  taken  onco  or  twice  a  day,  Lalf  an  hour 
before  meals.  They  are  largely  resorted  to  by  elderly  people 
who  livo  well  and  take  but  little  exercise.  They  may  bo 
taken  for  years  without  losing  tbeir  effect. 

An  old-foshiuned  dinner  pill,  known  as  Lady  Webster^t 
pill,  contains : — 


Powdered  Socotrino  aloes 
Powdered  mastich 
Powdered  red  rose  leaves 


2  grs. 
igr. 
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Lady  Heskett's  and  Lady  nrcspigny's  pills  bave  a  Bimilar 
composition.  The  formula  is  a  very  old  one,  and  it  is  to  be 
found  in  tlie  Paris  Codex  of  1758. 

For  habitual  const ipation  with  anni'mia  aloes  is  often  given 
in  combinatioE  with  iron,  a  favourite  formula  being: — 


Sulphate  of  iron 
Extract  of  aloes 


2  grs. 


These  pills  are  given  at  first  three  times  a  day,  then  twice 
a  day,  and  finally  only  once  a  day.  They  are  eflicacioue, 
but  it  may  take  a  fortnight  to  produce  the  desirod  effect. 
The  addition  of  the  irou  ia  a  distinct  improvement  on  the 
simple  aloes  pill. 

Aloes  is  the  active  ingredient  in  most  of  the  widely 
advertised  "  patent  medioinoa," 

Holloway's  pills  consist  of  aloes,  t>2  grains;  rhubarb, 
27  grains ;  Glauber's  salt,  3  grains ;  pepper,  7  grains ;  and 
saffron,  3  grains. 

The  Sequah^s  "  Prairie  Flower  "  contains  in  two  ounces^ 
Aloes,  105  grains;  carbonate  of  sodium,  35  grains;  and 
water,  735  grains,  with  a  few  drops  of  tincture  of  capsicum 
and  tincture  of  myrrh. 

"  Mother  Seigel'a  Syrnp  "  contains  two  drachms  of  aloes 
in  four  ounces,  with  a  little  treacle,  borax,  capsicum,  and 
liquorice. 

4.  Cascaba  Sagbada. 

Cascara  sagrada— the  sacred  bark — is  the  dried  bark  of 
Bkamnug  jmrshianus.  There  are  two  preparations  official, 
the  extract  and  the  licjuid  extract,  but  there  are  a  number 
K  of  "  cordials  **  and  other  non-official  preparations,  many  of 
which  have  a  largo  sale,  Cascara  contains  several  resinous 
bodies,  derivatives  of  chryosophanic  acid,  and  it  is  also  rich 
fin  tannin.     It  is  allied  in  action  U)  Kbanmus  catharticua,  tho 
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old-fashioned  tmckthom,  and  to  Bhanmus  frangula,  the  black 
alder.  It  is  lees  drastic  than  the  former,  aud  more  aciiTe 
than  the  IaXUh. 

CttBoaia  fiagrada  is  usually  described  fvs  a  '^  tome  laxa^ 
tir^"  but  1  would  rather  take  my  tonics  and  laxatirw 
separately.  My  experience  of  one  of  the  most  popuhir 
liquid  extracts  of  cascara  sagrada  is  thai  if  you  take  forty 
minims  in  water  at  bedtime  it  disturbs  you  before  yon  h»T«^ 
finished  dressing  in  the  morning,  whilst  if  you  take  It  in 
the  morning  it  disturbs  yon  at  breakfast  just  as  you  are 
reading  your  paper.  It  is  true  it  docs  not  gripe,  and  it 
produces  no  straining,  but  it  does  not  evacuate  the  coutenlf 
of  the  intestines  thoroughly,  and  soems  to  me  to  be  leas 
satisfactory  in  its  action  tbau  a  small  dog©  of  calomel  giren 
in  a  pill  with  oxtiact  of  hyosoyamuSt  It  may  be  giren  with 
advantage  with  other  laxatives.  The  following  is  a  useful 
formula  * : — 

£xtract  of  cascara  sagrada  ... 

Aloin 

Strychnine 

Extract  of  belladonna 

Ipeoacuanha  , .         

This  is  mado  into  a  x>ill — coated  or  varnished  by  pre- 
ferenoe— and  one  is  taken  in  the  morning  before  breakfast, 
or  three  times  a  day  after  meals,  according  to  the  neoessitios 
of  the  patient 

Buckthorn  juice  and  buckthorn  berries  are  now  rarely 
used.  An  old  writer  says : — **  They  bo  not  meete  to  be 
ministered  but  to  yoong  nnd  lustio  people  of  the  countrie, 
which  do€  sot  more  store  of  their  money  than  their  lives." 

5.    COLOCYNTIL 

By  Colocynth  we  moan  tho  pulp  or  pith  of  the  CiiniUu« 
•  MiuwUi  *»i*rtteUUonw;'  vol.  xxxix.  p.  417. 
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cohx't/nthig^  wkich  grows  on  tlie  shores  of  the  Mediterraoeau 
and  also  in  India.  It  is  the  bitter  apple  or  bitter  eucnmber, 
and  the  "  wild  vine  "  (liierally  tbe  vino  of  the  field)  of  the 
Old  Tostameiit.  It  was  formerly  imported  from  Mogadoro 
uupeeled,  but  now  cornea  to  us  from  Smyrna,  Trieste, 
France,  aud  Spain,  already  deprived  of  its  outer  ooveriug. 
The  pulp  alone  is  employed,  the  pipa  being  rejected  because 
they  are  inei-t.  In  some  parts  of  North  Africa  these  seeds 
constitute  an  important  article  of  diet  amongst  the  natives. 

The  ftctivo  principle  of  colocynth  is  the  glueoside 
colocynthin.  The  palp  contains  in  addition  a  good  deal 
of  resinous  matter. 

The  preparations  of  colocynth  are  a  compound  extract, 
a  compound  pill,  and  a  pill  of  colocynth  and  hyoscyamus. 
The  eitract  of  henbane  is  introduced  into  the  last-named 
prepamtiou  to  provont  griping, 

Colocynth  is  a  powerful  di'astic  cholagogue  purgative. 
It  is  commonly  given  in  combination  with  aromatics  and 
other  substances  to  moderate  tho  violence  of  its  action 
and  jU'event  griping*  It  produces  copious  watery  motions 
which,  after  largo  doses,  may  bo  serous,  mucous,  or  mixed 
^vith  blood.  It  promotea  peristaltic  action,  and  often  gripes 
severely.  It  stiniiilatca  the  intestinal  glands  and  increases 
the  secretion  of  bile.  In  large  doses  it  may  produce 
gastro-entei-itis. 

Tho  tincture  of  colocynth  of  tho  Gorman  pharmacopteia 
purges  if  mbbed  into  the  abdomen.  Colocynthin  acts 
etinally  well  as  a  purgative,  whether  taken  by  the  mouth, 
injected  hypodormically,  or  introduced  directly  into  the 
circulation. 

It  is  a  diuretic>and  when  administered  to  dogs  it  produces 
inflaniMation  of  the  kidneys  and  bladder. 

It  is  fatal  to  many  of  the  lower  forms  of  animal  lifts 
and  is  frequently  used  for  the  destruction  of  moth. 
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Wben  iHe  powderod  pulp  le  inliftlcd  it  indiiieea 
and  gives  two  to  irritation  of  the  noetrils.     Tboeo 
in  handling  the  drug  often  suffer  from  violent  purging. 

Colo€jnth,  when  administered  for  its   purgative 
h  oommotily  given  in  combination  with  other  pnrgaliv^ 
Th(^  following  is  a  ftivourito  formula  for  an  aperient  pill  :— 


Pilulft  colocynthidiB  ooraposita 
Pilnlft  hydnirgyri   ..* 
Kxtraotiim  hyoscyami 
Pnlvis  ipocHcuanhK* 


2gr. 
I  gr. 


Cohwynth  ia  allied  to  aloes,  but  differs  from  it  (I)  in 
iia  draattc  aotion,  (2)  in  aeting  on  the  whole  of  the  intestinal 
Iraet,  ftud  not  solely  on  the  lower  bowels  and  (3)  in  the 
aVincucHi  of  tonic  properties. 


iK    EtATKRlUM   AJfl>   ElATERIN, 

.  JttHlriitin  18  Uio  fiodiment  of  the  fruit  of  tht  ><|iiiru 
fHHlbwr»  E(batiftm  thtrrlumi  a  plnnt  cultivntcd  in  Britaia. 
TUo  fruit  18  out,  and  the  juico  is  gently  pressed  out.  The 
JHii^n  i*  th«ik  pAaaod  through  a  hair  sieve,  and  set  aside  to 
d««|Huat  Tbe  «upon»l«ut  Huid  is  poured  off^  aod  the 
8»«iittHMil  it  dH^od  on  por^ms  tilos  in  a  warm  place. 

KUl%^ri1l  ti  Ibo  aetivo  principle  of  olatcrium.  It  is  not  an 
alkaU^d,  Ivul  a  obttaioally  noutnd  substance.  There  is  ooly 
ik«o  pr»|Mir«ti*vn  t»f  t'laU'rin,  the  pulvia  clatcrini  compodtns. 

KUt«»rium  and  cUtoriu  arc  powerful  drastic  hydragogoe 
imrgatUtia,  They  tneroaao  peiistaltic  action  and  the  aeorotion 
uf  tlutd  frvnu  the  lutostiueH.  Thoy  induce  purgation  only 
whf»«  ittkoii  iiUiiruttlly,  and  only  when  brought  in  contiMH 
wiUi  ibo  Ul<K  li\jiict(Hl  Httlwutaneougiy  they  cause  salivaltoii, 
lui«miiibiUly»  totatiuH,  and  dynjiutLUL  Largo  doses  taken 
iutoriially  lucito  iiitlammation  of  the  stomach,  intostinett, 
and    (voritoneuui.      Appliod    hn^lly   elaterinm   acts  as  an 


i 
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irritant  to  tlio  skiu,  ftud  pooplo  engaged  in  liandling  tbo 
drug  and  preparing  it  for  market  eufler  from  Blcerfttiou  of 
the  fingers. 

Much  of  the  olaterinm  of  commerco  is  impure.  Tho  beat 
British  elaterium  contains  twenty-six  per  cont.  of  eiaterin, 
the  worst  not  more  than  fifteen  per  cent.  The  French 
elaterium  is  of  an  inferior  description.  The  dose  of  good 
elaterium  is  from  a  eixteenth  to  half  ii  grain,  of  elateriu 
from  one-fortieth  to  a  tenth  of  a  grain. 

7.  Jalaf. 

The  dried  tuhcrcules  of  Ipamaea  punjUy  aleo  known  as 
Exo(jonittm  purtjaiHi-e  imported  from  Merico.  Tho  drug  was 
named  after  the  city  of  Xalapa.  Jalap  resin  is  obtained 
from  jiilap  by  tho  action  of  rectified  spirit.  It  contains 
convolvnlin  in  combination  with  another  resinous  aubstonco 
known  as  gammersin* 

The  preparations  containing  jalap  are  an  extract,  a 
tincture,  and  the  oomponnd  jalap  and  componnd  acammony 
powders, 

Jalap  is  a  hydragogue  purgative,  but  pnrges  only  when 
brouglit  in  contact  with  tho  bile.  It  incroasca  the  aolld  and 
watery  secretions  of  the  bile,  and  stimnlatea  the  intestinal 
glands.  It  may  be  described  nn  a  powerful  intestinal 
stimnlanty  and  as  a  moderately  powerful  hepatic  stimulant. 
It  exerts  no  action  when  injected  liypodermically  or  directly 
into  a  vein.  It  is  not  an  irritant  when  applied  to  the  ekin 
or  to  the  mucous  membranes,  and  it  is  not  a  diuretic. 

In  general  action  it  is  allied  to  scammouy. 


^m  8.    PiJDOPHYLLIN. 

^V      Podophyllin,  or  resin  of  podophyllum,  is  obtained  from 
1        Podophtflhtm  jieliaimn^  the  American  May  apple  or  mandrake. 
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The  plant  grows  wild  in  North  AmericA,  wlieuce  it  is  im 
jH>rted  in  Urge  quantities.  The  rbizome  was  originftllf 
omployed  as  a  pnrgatiye  by  the  North  American  Indlaofi. 
In  1820  it  was  introdnoed  into  the  United  States  Pharo»- 
oopijeia,  and  thirty-four  years  later  it  found  a  place  in  the 
British  Pharmacopoeia.  The  resin  podophyllLn  is  a  popuUr 
purgative,  and  has  a  large  sale.  It  is  sometimes  called 
**  vegetable  calomel,"  or  "  vegetable  meroury,'*  and  mo€ft  of 
the  patent  pnrgatiye  pUls,  **  warranted  free  from  mercnry,'* 
contain  it  as  one  of  their  chief  ingredients.  Podopbyllin 
contains  two  active  substances,  podophyllotorin  and  picro- 
podophylliD,  besides  fatty  and  resinous  acids.  The  only 
preparation  of  podophylliu  is  the  tincture  containing  a 
grain  in  the  finid  drachm.  Podophyllin  increases  tto 
intestinal  secretions,  and  protluces  copions  and  rather 
watery  motions.  As  a  purgative  it  is  not  only  tardy,  but 
is  somewhat  uncertain  in  its  action.  It  often  gives  rise  to 
nausea  and  gripiug.  Rutherford  and  Vignal  have  shown 
that  it  has  a  marked  action  in  increasing  the  secretion  of 
the  liver.  It  acts  on  the  bowels  when  injected  subcutaneonsly. 
Injections  of  podophylliu  into  the  peritoneimi  in  the  lower 
animals  give  riso  to  vomiting,  profuse  purging,  with  bloo*l 
in  the  motions,  and  finally  produce  death  from  exhaustion. 
The  drug  seems  to  have  a  special  affinity  for  the  duodenum^ 
and,  post-mortL'm,  this  part  of  the  intestine  is  found  to  be 
inflamed,  or  even  ulcerated. 


I 
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9.  Rhubarb. 

Ehnbarb  is  the  root,  more  or  less  denuded  of  its  barl 
of  Eheiim  palmaiutni   Bhrum  ajfifinalcf  and    otlier    8peci<>s»] 
It  is  collected  and   prepared    in  ('hina  and  Thibet.     Th< 
pieces  as   met  with   in  this   c-ountry  are   usually   piei 
with  a  hole.     This  is  not  caused  by  the  ravages  of  tusoeU^ 
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as  is  fre«iueatly  stated,  but  is  tlie  hole  thi'ougb  which  the 
string  paasea  when  the  pieces  aro  hung  up  to  cky. 

Rhubarb  contaiue  a  nimiber  of  mora  or  less  active  bodies : — 

1.  Chrysophanic  acid,  met  with  in  the  form  of  brilliftnt 
yellow  crystals.  It  is  also  found  in  chrysarobin,  the 
uriiroba  or  goa  powder,  a  substance  largely  employed  in 
the  treatment  of  peoriagis  and  other  skin  diaeaaes. 

2,  Chrosophan,  a  glucoside  which  readily  splits  up  into 
chrysophauic  acid  and  sugar, 

'\s  Phaoretia,  a  resinous  body,  which  is  actively  purgative. 

4.  Rheo-tannin,  a  peculiar  form  of  tannic  acid. 

5.  Oxalate  of  lime  and  other  mineral  salts. 

Thei-e  are  sevora!  preparations  of  rlmbarbj  bnt  the 
compound  pill  and  the  compound  powder  are  the  only  ones 
worth  remembering. 

Dr.  C»  D.  P,  Pliillips  points  out  that  rhubarb  ailbrds  a 
atrikiug  example  of  the  general,  though  not  universal,  law 
that  changes  in  dosage  alter  the  degree  in  which  a  medica- 
ment acts  upon  the  body,  and  when  carried  beyond  a  certain 
point  modify  its  iypa  of  action.  In  small  doses  rhubarb 
exerts  no  purgative  action,  but  acts  as  a  tonic  to  the 
digestive  functions,  increasing  the  appetite  and  the  powers 
of  assiniilatLon.  In  large  doses  it  induces  none  of  these 
tonic  elfects,  but  acts  as  a  laxative,  the  stools  being  of  a 
loose  but  not  watery  consistence,  and  usually  of  a  yeUowisb- 
brown  colour.  When  the  laxative  action  is  well  marked 
it  is  usually  followed  by  a  certain  amount  of  constipation, 
the  rheo-tannic  acid  at  this  stage  exerting  its  influence. 

It  is  probable  that  rhubarb  affects  especially  the  mucous 
secretions  of  the  duodenum,  and  increases  the  peristaltic 
action  of  that  particular  portion  of  the  intestine.  In  dogs 
it  acts  as  a  certain,  though  by  no  means  powerful,  hepatic 
Btimnlani 

It  imparts  a  yellow  oolour  to  the  milk  of  nursing- women, 
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tmd  also  to  the  uriue.  Bbubarb  urine  is  distingnialied  from 
tlio  uriuG  of  jaundice  by  becoming  piiriilish-r©*!  on  the 
addition  of  aa  alkuli. 


iO.  Senna. 

There  arc  two  kinds  of  senna  oHicial,  the  Alexandrian 
and  tbu  East  Indian  or  Tinirelly.  Tiio  former  consists  of 
tlie  leaflets  of  Cassia  acntafolia,  the  latter  of  the  le&£let6 
of  Cassia  mitjuHtifolh.  Of  the  preparations  the  coufectioQ, 
tliQ  uomponnd  mixture  or  black  dmught,  the  infusion  and 
the  popular  csompouud  li(iaorice  powder,  are  the  mosl 
important.  Either  kind  of  senna  may  be  employed  for 
njaking  the  preparattoiis.  The  chief  active  principle  of 
senna  in  cathartic  acid,  a  ohooylate  hrovvn  amorphous  pow( 
Bolnbld  in  water  and  possessing  purgative  properties. 

Senna  acts  as  a  laxative  or  brisk  purgative,  according 
to  tho  dose  administered.  Its  sphere  of  action  is  esertod 
chicHy  on  the  small  intestine.  It  stimulates  both  secretion 
and  peristaltic  action.  If  given  alone  it  sometiraos  gripeSi 
but  it  is  possible  that  the  griping  may  bo  due  to  the 
admixture  with  the  senna  of  other  leaves  which  should  have 
been  excluded.  Injectod  into  the  veins  it  induces  vomiting 
aud  2>urging.  It,  or  its  active  ]>riuciplo,  is  eliminated  with 
all  tho  secrclionB,  and  the  milk  of  nursing  mothers  to  whom 
eenaa  is  given  will  purge  the  child  at  the  breast.  Senna 
possesses  none  of  the  tonic  efTects  of  rhubarb.  Com|iftTed 
with  aloes  it  acts  more  on  the  small  intestine,  whilst  on  the 
lower  bowel  it  exerts  less  cicct  Cathartic  acid  exerts  ih« 
mild  purgative  action  of  the  drug,  and  rarely  produces 
nausea,  vomiting,  or  griping.  Being  soluble  in  water,  it  is 
easily  administered  flavoured  with  syrup  of  Virginian  prun 
The  dose  is  five  grains  for  an  adult. 
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CAMPHOR. 

1.  Origin. 

Camphor  is  defined  as  a  stcaroptene  obtained  from  tLo 
wood  of  Cinnamomum  eamphonif  the  camphor  tree  or  camphor 
laurel,  and  it  is  stated  that  it  18  impox^ted  in  the  crude  state 
and  purified  by  sublimation. 

This  definition  calls  for  some  explanation.  In  the  first 
place,  What  is  a  stoaroptene  ? 

Proximately,  volatile  oils  consist  of  two  principles, 
differing  in  their  point  of  volatilization  or  congelation, 
or  in  composition,  Tho  solid  conBtitiiont  is  the  stoaroptene, 
whilst  the  fluid  constituent  is  tho  eloptene.  It  is  impOBsible 
to  separate  them  by  distillation  alone,  so  as  to  proctiro  them 
free  from  adroiituro.  When  they  coagulate  at  different 
temperatures  they  may  bo  separated  by  compressing  the 
frojien  oil  between  folds  of  porous  paper.  Tho  solid 
stearopteno  remains  behind,  whilst  tho  fluid  eloptene  is 
absorbed  by  the  paper,  from  which  it  may  be  separated  by 
distillation  with  water.  The  solid  crystalline  substances 
deposited  by  volatile  oils  on  standing  are  also  called  stear- 
optenes.  Some  of  them  are  called  camphors,  from  their 
resemblance  to  true  camphor,  others  are  oxides  or  hydrates 
analogous  to  the  alcohols.  Common  camphor  is  the  stear- 
opteno obtained  from  tho  plaut  already  mentioned,  and  is 
a  concrete  volatile  oil. 

Tho  CinnamomHm  vamphora  is  a  large  evergreen  u<rt 
unlike  the  linden,  and  is  a  native  of  China  and  Japan. 
All  parts  of  the  plant  evince  by  their  odour  the  presence 
of  the  substance  which  it  secretes.  Camphor  is  also  obtained 
from  other  plants ;  in  fact,  the  Borneo  camphor,  from  the 
tronk  of  the  Drt/obalampus  ramphora,  was  the  first  variety 
introduced  into  Europe*     It  is  now  rarely  met  with,  and  is 
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.  employed  almoBt  ezolndTely  for  embalming  the  Bate  ohiefs. 
It  is  an  ezpencdye  article,  the  best  apecimena  commanding 
^Ye  pounds  a  pound.  It  is  oommonly  known  as  bomeol, 
but  the  term  is  also  applied  to  Ngai  camphor  and  to  a 
substance  prepared  artificially  from  turpentine. 

The  process  of  preparing  common  camphor  presenta  some 
points  of  interest.  In  the  first  place  the  root,  smaller 
branches,  and,  perhaps,  portions  of  the  stem  are  placed  with 
a  little  water  in  a  large  iron  yessel,  heat  is  then  applied, 
and  the  camphor  yolatilized  by  the  steam  is  condensed  on 
earthen  coyers  lined  with  rice  straw.  This  preliminary 
process  yaries  somewhat  in  different  countries,  bnt  the 
principle  is  always  the  same.  The  crude  camphor  so 
obtained  is  in  small  grains  or  granular  masses,  and  is  usually 
dirty  and  mixed  with  impurities.  It  is  exported  in  this 
state,  and  is  subsequently  purified  in  this  country  to  adapt 
it  fur  medicinal  and  general  use.  The  yessels  employed 
for  this  purpose  are  made  of  cast-iron,  are  circular  in  shape, 
and  from  twelve  to  fifteen  inches  in  diameter  and  four 
inches  deep.  The  sides  are  perpendicular,  and  there  is  a 
ledge  on  the  top  on  which  the  cover  rests.  In  the  centre 
of  the  cover  is  a  hole,  covered  loosely  by  a  small  hollow 
cone.  To  begin  with,  the  crude  camphor  is  mixed  with 
lime,  the  object  of  which  seems  to  be  to  absorb  the  moisture 
which  would  interfere  with  the  regular  solidification  of  the 
camphor  vapour.  Heat  is  then  applied  until  the  camphor 
melts,  after  which  the  temi)erature  is  carefully  regulated 
so  that  vaporation  takes  place  without  violent  ebullition. 
The  camphor  condenses  on  the  lower  surface  of  the  lid  in 
the  form  of  a  solid  circular  cake.  The  iron  cone  is  removed 
from  time  to  time,  and  the  aperture  in  the  cover  cleared  out 
with  a  knife  to  permit  of  the  escape  of  any  excess  of  vapour. 
This  affords  an  explanation  of  the  hole  seen  at  the  top  of 
the  cakcR  of  camph(.r. 
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2.  Chabacters. 

Catnplior  wheD  purified  is  usually  in  wliito  concrete 
ciystnlliee  masses,  but  it  is  also  Bold  in  rectftii^ulfti*  blocks 
aod  ill  the  form  of  a  powder  known  as  floweiK  of  caniplior. 
It  is  grftiiular,  semi-transparent,  tongli,  and  difficnlt  to 
powder  unless  previously  raoistenod  witli  a  little  spirit. 
TLe  odoux*  i&  strong,  penetrating,  and  cbaractoriatic,  wbilst 
the  taste  is  pungent,  bitter,  and  aromatic.  It  is  lighter 
than  water,  in  which  it  is  sparingly  soluble,  but  it  dissolves 
readily  in  alcohol,  ether^  and  in  fiied  and  volatile  oils. 
On  the  application  of  a  motlerate  heat  it  eubiiiiies,  so  that 
the  epecimon  bottles  are  usually  covered  with  condensed 
csamphor  on  the  sides  least  oiposod  to  light.  If  left  exposed 
to  the  air  it  rapidly  decreases  in  weight.  It  burn  a  readily 
with  a  bright  flame,  giving  off  clouds  of  dense  smoke. 
When  email  pieces  of  camphor  are  thrown  into  a  basin  of 
water,  they  revolve  rapidly  and  move  about  witb  more  or 
loss  velocity  in  proportttm  to  their  size.  The  movements 
are  supposed  to  bo  due  to  the  force  exerted  by  the  vapours 
rapidly  exhaled  from  the  camphor  on  the  surface  of  the 
water.  If  a  pin  point,  slightly  smeared  with  oil,  is  dipped 
into  the  water  these  movements  instantly  cease,  and  the 
particles  of  camphor  are  repelled  from  the  piu  spot  by  the 
spreading  film  of  oil. 

There  are  throe  modifications  of  camphor  identical  in 
composition  and  chemical  properties,  but  clifforing  in  their 
action  on  polarized  light.  These  are :  '*  dextro-csmphor," 
Tvhich  turns  the  plane  of  polarization  to  the  right ;  "  Imvo- 
camphor,"  which  turns  it  to  the  left;  and  an  "inactive** 
camphor,  which  has  no  action  whatever  on  polarized  light. 
The  common  camphor  is  dextro-camphor.  When  camphor 
ia  heated  with  nitric  acid  it  is  nxidized  and  converted  into 
camphoric  acid.     Camphor  has  hetu  variously  regarded  as 
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an  aloobol,  m  phenol*  an  aldeh7de»  and  a  kelone,  the  lilt 
Tiew  being  the  one  most  generally  aooepted. 

When  camphor  is  mbbed  np  with  certain  solid 
thoy  undergo  miittiitl  liquefaction  and  form  a  fluid. 
IB  the  case  with  chloral  hydrate,  menthol,  thymol,  and 
At  the  Westminster  Hospital  there  i8  a  preparation  largely 
employed  as  a  load  application  in  the  treatment  of  neordgift^ 
Its  formula  is  :■ — 


Chloral  hydrate 
Menthol    ... 
Thymol     ... 
Camphor  ... 


1  part. 
1  part. 
1  part 
3  parts. 


It  is  painted  on  the  afifeoted  part  with  a  brusb,  and  usuallr 
affords  prompt  relief. 

3,  Preparations* 
The  official  preparations  of  camphor  are : — 

Aqna  camphom. 
Spiritns  camphone. 
Linimentum  camphone. 
LinimcDtum  camphone  oompositum. 

The  aqna  camphonu  is  simply  a  weak  solution  of 
phor  in  water.  It  is  of  uncertain  strength,  the  amount  of^ 
camphor  dissolved  varying  with  the  temperature  at  which 
the  preparation  is  kept  It  is  the  common  "camphor 
mixture**  given  to  hospital  patients  as  a  placebo  when 
no  definite  Hdc  of  treatment  has  been  devised.  It  is  harm- 
lose,  and  probably  possesses  no  therapeutic  virtoee.  The 
spirit  of  camphor  is  a  weak  solution  in  rectified  spirit,  the 
liniment  is  a  solution  in  olive  oil,  whilst  the  com|)ound 
liniment  contains  a  strong  Bolution  of  amuionia.  Camphor 
is  eontainod  in  manv  of  ''  ^lenta,  such  as  the 
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linimenti  of  acouitef  belladonna,  cliloroform,  turpentme, 
and  tlie  common  scmp  liniment.  It  lenda  its  namo  to  tlio 
compound  tincture  of  camphor  or  paregorio,  ultBougli  it 
plays  but  a  subordinate)  part  in  its  composition. 

By  far  the  most  pipnlar  preparation  of  campbor  is  the 
essence  of  camphor  commonly  known  as  "  Rnbini's  Solution/^ 
It  is  not  official,  and  ia  mado  by  dissolving  camphor  in  its 
own  weight  of  absolute  alcohol,  it  contains  ahout  a  grain 
in  two  miniraa,  and  is  a  thoroughly  reliable  preparation, 
being  of  the  greatest  ueo  in  tho  treatment  of  **  summer 
diarrhcca,"  and  the  incipient  stages  of  a  cold.  It  shonld  be 
employed  with  caution,  tho  dose  being  from  ono  to  five 
minims  every  ten  minutes  or  a  quarter  of  an  hour,  and 
Bnbsequently  less  frequently. 


4,  Phtsiolooical  Action. 

Camphor  has  a  very  definite  physiological  action. 

(1)  On  Man. — Applied  externally  it  is  a  stimulant  and 
rubefacient.  A  concentrated  solution  rubbed  into  the  skin 
soon  gives  rise  to  a  sense  of  heat  accompanied  by  local 
rednese.  Applied  to  an  alimded  surface  it  excites  inflam- 
mation. 

In  small  doses  taken  internally  it  produces  a  sense  of 
comfort,  accompanied  by  a  feeling  of  warmth.  The  pulse 
may  be  accelerated,  although  this  is  not  always  the  cose. 
Large  doses  give  ri^io  to  lassitude,  with  giddiness,  and  a 
lowering  of  the  pulse  rate.  When  from  thirty  to  sixty 
grains  arc  taken  the  symptoiuB  are  faintnoss,  headache, 
vcrtigOj  confusion  of  ideas,  burning  pains  in  the  stomach, 
nausea  and  vomiting,  dolirium,  violent  epileptiform  con- 
vulaions,  and  maniacal  excitement  or  insensibility,  followed 
by  general  paralysis.  The  pulse  is  usually  small,  but  may 
be  accelerated ;  the  skin  is  cold,  pale,  or  livid,  and  covered 
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with  sweat.  Fiio  beueficial  effecsta  whicli  follow  liie  a*!- 
ministmtiou  of  smitU  doses  are  probably  due  to  stimnlaLion 
of  the  I'&riliac  mnscle,  and  of  the  centre  of  respiimtioii  Vid 
nerve  centres  for  the  Tessels.  There  is  an  acoeleration  of 
circulation  and  an  increase  of  blood  pressare.  The  conml- 
sions  to  which  reference  has  been  made,  arc  of  an  cpilepti* 
form  nature.  Alexander,  after  taking  n  dose  of  fort j  grain^H 
'experienced  great  mental  confusion^  accowpanied  by  gidO^H 

1668,  and  bad  a  distinct  epileptic  attack.  As  a  rule,  fairlr 
[large  doses,  say  up  to  thirty  grains,  may  be  given  without 
inducing  anything  more  serious  than  giddiness  and  lethargy. 
At  the  same  time  it  should  be  given  Mith  caution,  efipeciall^r 
if  administered  in  a  form  in  which  it  is  rapidly  absorbed. 

Campbor  is  antiseptic,  and  has  obtained  a  rejmtation  ■< 
a  prophylactic  against  contagious  diseases,  altbongb  its 
virtues  in  this  pai-ticular  direction  are  open  to  question. 

There  is  reason  to  believe  that  camphor,  taken  internally, 
sometimes  induces  glycosuria, 

(2)  On  MammaU. — In  cats  laurel  campbor  prodnoea  con- 
vulsions which  are  identical  with  those  of  epilepsy,  and  in 
one  of  which  the  animal  usually  dies.  In  rabbits  ibis 
action  is  not  nearly  so  dolinite,  nor  are  the  symptoms  so 
pronounced  as  with  c^its.  In  dogs  convulsions  are  not 
observed,  but  after  large  doses  the  animal  exhibit?  great 
restlessness  and  tmsteadiness  of  gait.  The  nose  and  ean 
become  markedly  hypera^mic  from  dilatation  of  the  cutaneous 
vessels.  There  is  no  psychical  excitement,  but  a«  the 
intoxication  proceeds,  the  animal  shows  a  great  tendency  to 
sleep.  The  sensibility  to  external  impresKionsisdimimshcd^ 
but  the  spinal  reflexes  remain  unimpaired.  The  symptoms 
must  be  referred  almost  entirely  to  the  encopbalon,  the 
cord  being  but  little  affected,  whilst  the  motor  nerves  relatn 
their  excitability.  It  will  le  observed  that  the  sympi 
are  very  similar  to  those  produced  by  alcohol. 
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(3)  On  Frogs. — When  a  frog  is  placed  under  a  Ipcll-jai'  iu 
wliich  camphor  baa  been  aubliuied,  a  series  of  symptorufi  ib 
observed,  indicating  paralysis  of  the  nervous  system.  The 
animal  becomes  lethargic  and  exLibite  a  ilisiucliuation  to 
make  spontaneons  movementB,  although  it  jumps  well  when 
touched.  Soon  its  movements  lack  precision,  and  it  falls 
over  on  its  eido  when  it  attempts  to  jump.  The  pnpils  are 
contracted,  and  the  respiration  is  slow  and  deep.  After  a  time 
respiration  ceases,  it  lies  flaccid,  and  does  not  turn  over 
when  placed  on  its  back.  The  spinal  reflexes  doring  this 
stage  are  good,  and  may  bo  slightly  exaggeratodj  but  after 
a  timo  they  cease.  The  heart  continues  to  beat  for  some 
time,  but  is  finally  arrested  in  diastole,  From  a  consider- 
ation of  these  symptoms,  it  will  be  seen  that  in  frogs 
camphor  acts  chiefly  on  the  nervous  syBteni.  The  primary 
lethargy  indicates  early  implication  of  the  oerobrum,  the 
loss  of  co-ordinating  power  indicates  that  the  optic  lobes 
and  cerebellnra  are  involved,  whilst  tho  inability  to  turn 
over  and  the  cessation  of  respiration  show  that  the  paralysis 
has  extended  downwards  to  the  medulla  oblongata.  Finally, 
the  spinal  reflexes  are  aliolished,  and  the  motor  nerves  lose 
their  excitability. 

5.  Thekapectios. 

Camphor  is  by  far  the  best  remedy  we  poasess  for  the 
sttramor  and  autumnal  diarrhcea  which  so  often  BssnraeB  a 
cholemic  form.  The  attack  usually  comes  on  suddenly, 
the  patient  suffering  from  persistent  purging,  often  accom- 
panied by  vomiting.  In  half  an  hour,  or  even  in  a  shorter 
time,  his  face  assumes  an  anxious  expression,  the  features 
are  drawn,  the  lips  are  livid,  the  hands  are  cold,  the  pulse 
is  weak  or  almost  imperceptible,  and  the  patient  is  prac- 
tically in  a  condition  of  collapse.  Camphor  will  set  this 
right   in  a  very  few  minutes.     It  is  essential   to  ubq  the 
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of  camphor,  whieli  is  a  saisnlr^ 
cf  *i«*flM->  in  aloohoL  Three  miniiD0  should  le 
given  on  m  piaee  of  sugar  or  on  crumb  of  bread,  erefj 
ive  ">*"*«i^  After  one  or  two  dosea  the  diarrhcBa  cm»^ 
the  pqIm  haoooMS  stronger,  the  oolonr  retams  to  th«  fice, 
and  the  patiani  is  on  the  high-road  to  recorery.  The  cart 
is  eocapleled  hygiYiaghim  two  tabl&-spoonfals  of  brand/  in 
half  a  tonhkrM  of  ieed  milk,  which  he  is  directed  to  sijr 
alowlir. 

The  efiBenoo  of  camphor  is  almost  equally  naeful  in  the 
initial  rigour  of  000  of  the  acnte  specific  diseases  and  ia  t 
aef«c<e  ehill.  Inhaled  and  taken  internaUy  it  is  of  sornee 
in  the  earlj  stsges  of  a  cold  in  the  head. 

6.  Alu£s. 

Omplior  (Ci»H|«0)  is  closely  allied  in  physiologicsl 
acdoo  to  bomeol  (C,3hO)  sod  to  menthol  iC,^nj)i. 
This  gronp  is  oloselj  allied  to  the  alcohol  gronp,  the 
similaritj  being  most  marked  in  the  case  of  menthol.  As 
the  nnmber  of  hydrogen  atoms  diminishes  there  is  ao 
increased  tendency  to  the  production  of  oonvnlsioiis  of 
eerebral  origin. 

There  is  a  derivative  of  laurel  camphor  known  as  mono- 
bromide  of  camphor  or  monobromated  camphor  (C,„Hi jOBr), 
which  in  action  is  very  closely  allied  to  bomeol.  A  few- 
years  ago  an  attempt  was  made  to  introduce  it  into  practioe, 
and  for  a  time  it  was  largely  employed ;  but  little  by  littla 
it  dropped  out  of  use,  and  is  now  rarely  prescribed^  probably 
mse  it  is  taken  with  difficulty  and  la  apt  to  irritate  the 
lach. 
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OIL  or  TURPENTINE, 

1.  Origin, 

Turpentine  is  an  oleo-rcsin  obtained  from  various  sixscies 
of  pine.     The  species  commonly  employed  are  :■ — 

Plnus  australiB  or  Pinus  palustriift  tlie  broom  pine  or 
swamp  pino  of  the  United  States.  In  the  Southern  States 
it  is  known  &b  the  long-leaved  pine,  yellow  pine,  or  pitch 
pino.  It  furnishes  by  far  the  greateet  portion  of  the 
turpentine  and  tar  conaumed  in  or  exported  from  America, 

Pinm  Ucffa,  the  loblolly  or  oldfiold  pine^  which  aboundB 
in  the  neighbourhood  of  the  coaat  from  Virginia  to  Florida. 
It  yields  turpentine  iu  ahundance,  but  the  product  is  lees 
flaid  than  that  obtained  from  the  last-named  Bpccies. 

Pnms  jftnaster  or  Pinus  marltimaj  which   grows  in  the 
*  southern  and  maritime  parte  of  Europe,     It  yields  most  of 
the  turpentine,  pitch,  and  tar  consumed  in  France. 

Pinus  syhcitiriifj  from  the  northern  and  mountainous  part8 
uf  Europe,  It  is  identical  with  the  Scotch  fir,  and  yields 
much  of  the  common  turpentine. 

Turpentine  may  also  be  obtained  from  other  kinds  uf 
jjine  and  fir.  In  Bome  Bpecies  the  oleo-resia  exudes 
spontaneously,  but  turpentine  is  usually  obtained  for 
commercial  purposes  by  incising  or  wounding  the  trunks 
of  the  trees.  There  arc  many  other  kinds  of  turpentine, 
for  example,  chian  turpentine,  the  olco-rcsiu  which  flows 
from  the  trunk  of  Pistacia  terehinthinua,  imported  from 
Chio.  It  was  introduced  in  1880  as  a  remedy  for  cancer 
of  the  uterus,  but  the  demand  for  it  is  soiali 

Tur|>eatino  isollicial  in  the  United  States*  Fharmacoptjeia^ 
and  is  employed  in  the  preparation  of  pUstere. 

To  obtain  oil  of  turpentine  the  crude  turpentine  is  put 
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iuti>  H  still  aiid  heftt  is  ftpplied»  the  dislilliLtion  bemg 
tinned  as  long  as  any  turpentine  passes  oybt.     The  residae 
is  refiin,  or  rosin.     On  oondensing  the  distillate  the  oil  d 
turpentine  eoparaies  &om  the  wnter^  and,  after  being  i^ectil 
is  collectod  in  barrels  for  exportation. 

2.  Chabactkbs. 
Oil  of  torptjntine,  commonly  known  us  spirit  or 

torpentiue,  is  a  mixtnre  of  several  hydrocarbons  having  te^ 
formula  Ci^^.  It  is  limpid  and  colourless,  and  has  » 
strong  penetrating  pecnliar  odour,  a  hot  bittorish  taste,  sad 
a  neutral  or  faintly  acid  reaction.  It  is  slightly  soluble  in 
water,  less  so  than  most  of  the  other  volatile  oils,  and  is  i^adily 
soluble  in  ether.  It  has  the  peculiar  property  of  absorb- 
ing oxygen  and  converting  it  into  ozone.  When  pure  it 
couBists  entirely  of  carbon  and  hydrogen,  but  exposed  to  the 
air  it  absorbs  oxygen,  l>euouies  thicker  and  yellowish  in 
colour,  and  loses  much  of  its  activity  from  the  furmatioQ  of 
resin.  It  is  highly  inHanimablc,  and  when  brooght  in  con- 
tact with  a  mixture  of  nitric  acid  and  sulphuric  acid,  it 
readily  catches  tire.  When  heated  with  hydrochloric  acid 
it  assumes  a  red  colour,  a  white  crystalline  substance  being 
at  the  same  time  formed  which,  from  its  resemblance  to 
camphor,  has  received  the  name  of  artificial  camphor.  As 
pnxjurod  from  different  sources  oil  of  turpentine  shows  great 
difterenco  in  optical  behaviour.  The  American  and  German 
oils  of  turpentine  turn  the  ray  of  polarized  light  to  the 
right,  whilst  the  Frouch  oil  of  turpentine  turns  it  to  the 
left.  It  is  generally  supi>osod  that  these  two  forms  of  oil 
of  turpentine  are  identical  in  action,  but  they  dider  soi 
what  in  their  mode  of  action. 

3.  Prepjlkatioms. 

The  preparations  of  oil  of  turpentine  are  a  confeotioo,  ai 
enema,  a  liniment,  an  ace'  v ml  an  ointment. 
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4.  PHrsioLooicAL  Action. 

When  oil  of  turpentine  is  applied  to  the  skin  it  acts  as 
»n  irritant  and  ruhefacient.  It  may,  especially  if  evapora- 
tion be  prevented,  act  as  a  vesicant. 

Taken  internally  it  produces  a  feeling  of  warmth  in  the 
Btomach,  followed  in  a  few  minutes  hy  a  sense  of  exhilara- 
tioD,  and  if  the  dose  is  a  large  one,  by  giddiness  and  a  kind 
of  intoxication. 

After  absorption  it  causes  a  rise  and  then  a  fall  of  lilood 
pressure,  due  in  all  probability  to  its  first  stimulating  and 
then  paralyzing  the  vaso-raotor  centres.  The  efl'ect  on  the 
pulse  is  uncertain,  for  it  is  sometimes  slowed  aud  some- 
times <inickoned  in  frequency.  Doeee  which  have  no  efiect 
on  the  blood  pressure  may  increase  the  irequency  of  the 
pulse.  This  eflect  is  probably  due  to  a  direct  action  on  the 
heart  itself.  Large  doses  commonly  slow  the  pulse,  and 
this  is  believed  to  be  due  to  fitlniulation  of  the  puenmo- 
gastricH,  Respiration  is  quickened,  and  a  portion  of  the 
drug  is  eliminated  by  the  mncous  membrane  of  the  bronchial 
tubes. 

The  use  of  oil  of  turpentine  as  an  antidote  to  phosphorns 
calls  for  a  word  of  explanation,  When  it  is  kept  for  some 
time  in  bottles  partially  filled  with  air,  it  absorbs  ozone  and 
acquires  the  power  of  converting  phosphorus  into  hypo- 
phosphoric  acid.  It  is  essential  to  the  treatment  of  poison- 
ing by  phoBj>boni8  that  tlio  turpentine  should  contain  plenty 
of  ozone,  or  it  will  exert  anything  but  a  beneficial  effect, 
and  will  facOitato  the  absorption  of  the  phosphorus  by 
dissolving  it.  It  is  usually  said  that  the  French  oil  of 
turpentine  should  be  used  as  an  antidote  in  cases  of  poison- 
iug  by  phosphorus,  and  that  the  German  and  American 
Ysrieties  are  useless. 

©  irritant  action  of  oil  of  turpentine  on  the  kidneys 
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and  genito-arinary  organs  is  yery  deddecL  The  fizst 
symptom  is  an  increase  in  the  amonnt  of  urine  secreted. 
This  is  followed  by  pain  in  the  back,  frequency  of  micta- 
rition,  and  scalding  in  the  urethra.  After  a  time  the 
quantity  of  urine  secreted  is  diminished,  it  contains  albu- 
min and  is  blood-stained.  The  urine  acquires  the  odour  of 
violets. 

Large  doses  of  oil  of  turpentine  are  vermifnge,  and  exert 
a  purgative  action. 

5.  Therapeutios. 

As  a  counter-irritant  in  the  form  of  a  liniment,  turpentine 
is  largely  employed  in  the  treatment  of  chronic  rheumatism, 
sprains,  soro  throat,  neuralgia,  and  a  number  of  painful 
ttffectioDB.    The  following  is  a  useful  formula :  — 


Turpentine  liniment 

1  oz. 

Solution  of  ammonia 

1  oz. 

Oil  of  cajeput 

^  oz. 

Oil  of  lemons 

Idr. 

Olive  oil           

to  4  ozs 

In  hfemoptysis  there  is  no  better  remedy  than  oil  of 
turpentine.  It  should  be  inhaled  freely  from  the  hands  or 
from  a  pocket-handkerchief. 

Turpentine  is  useful  in  the  haemorrhage  from  the  bowels 
of  typhoid  fever.  Even  when  there  is  no  htemorrhage  it  is 
useful  about  the  end  of  the  second  week,  when  the  tongue 
becomes  very  dry,  red,  chapped,  and  coated  in  the  centre 
with  a  brownish  fur,  and  when  in  addition  there  is  marked 
flatulent  distension  of  the  abdomen.  Ten  drops  may  be 
given  every  four  hours  in  mucilage  of  acacia,  mixed  with 
half  a  drachm  of  glycerine,  and  flavoured  with  two  drops 
each  of  oil  of  origoron  and  oil  of  ganltheria. 
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ik  Allies. 

There  are  many  eubstancos  allied  in  general  action  to 
terpentine.  One  of  the  best  knowii  of  these  is  pnrc  terc- 
hene.  It  in  a  clear,  colourless  flniJ,  having  ftn  aromatic 
odour,  and  is  made  by  the  action  of  sulphuric  acid  on  oil 
of  turpentine,  and  BubBeciueut  distillation.  It  is  a  powerful 
antiseptic,  and  ia  largely  employed  in  the  treatment  of 
flatulence  and  winter  cough.*  It  may  be  given  internally 
in  ten-drop  doses  on  a  piece  of  sngar  or  on  bread  criimb 
every  four  hours.  It  may  also  be  used  as  a  spray,  either 
with  a  common  atomizer,  or  with  the  apparatus  8hnwn  in 
the  accompanying  figure. 


OTIIAW   ATo^n/En. 


'*Pinol"  is  made  from  the  Pumilio  ]une,  growing;  in 
Alpine  regions  above  the  snow  level.  In  therapeutical 
action  it  is  elosoly  allied  to  pure  terebeno,  but  is  more 
fragrant,  A  mixture  of  pure  terobene,  pinol  and  eucalyptol 
will  be  found  useful  in  winter  oough,  not  only  for  internal 
*  MiU'i'.'li  **Chromo  Bronohitw  and  its  Trpntment,"  1«89. 
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admimBtration,  but  to   inliale   either    with   or  vitlunit 
apparatus. 

Terpiu-liydrute  is  a  derivative  of  oil  of  turpentioe,  tad  i« 
generally  mot  with  in  prismatic  crystals,  resembling  chlonl 
hytlrate.  It  is  very  inBolublo  in  water,  and  is  best  giveD  ifl 
tLe  form  of  tabloids. 
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These  are  all  astriugents.     Astringents  may  be  itmgUj 
defined   as   subetancee  which  chock  or  dry  up  eecretic 
Moflt  of  ibem  caneo  contraction  of  the  tissnos  to  which 
are  appHoilj  and  tlioir  action  is  exerted  chiefly  on  the  mi 
membranes.     Some  astringents  are  purely  local,  olhera  itb 
remote  in  their  action.     Local  astringents  affect  solely  tli* 
parts  to  which  they  are  applied)  whilst  remote  astringODts 
act  on  distant  organs  after  their  absorption  into  the  bl( 
Most  of  them — the  notable  exceptions  being  gallic 
ergot — coagulate  or  precipitate  albumin. 

W«>  have  many  examples  of  astringents^     Most 
ucida  exert  an  astringent  action*     Alcohol  in  all  forms 
dintinctly  astringent^  and  so  is  alum.     Many  motallic 
arc  astringontj  and  good  examples  are  fonnd  in  sulphate 
copper,  perchloride  of  iron,  and  nitrate  of  silver.     Gallic' 
acid  and  tannic  acid  belong  to  this  class,  and  many  vege- 
table subgtauces  which  crvntaiu  these  sabstanoea,   snch  i^ 
kino  and  catechtt,  are  decided  astringents.  H 

Tannic  acid  and  gallic  acid  are  both  derived  from  gall^, 
excrescences  found  on  the  small  twigs  of  a  species  of 
the  Quercm  mfectoria.     Thoy  are  produced  by  the  punctii] 
and  deposited  eggs  of  an  insect,  and  are  in  this  sense 
animal  origin, 

Tannic  acid,  or  taimin,  is  prepared  by  the  action  of  o1 
on  galls.     It  is  a  glucoside,  and  in  mot  with  in  the  form 
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glifttening  yellow  crystalfi,  fr&ely  soluble  in  water  and  liaving 
an  GLstnugent  loate. 

Ghillio  acid  is  an  acid  prepared  by  the  action  of  Biilpbiiric 
iicid  on  galls.  It  is  met  witb  in  the  form  of  wliite  or  pale 
fawn-coloured  acicular  crystalsj  soluble  in  cold  waterj  and 
freely  soluble  in  hot  wateh 

Kino  ifi  the  juice  hardened  in  the  sun  of  the  incised  bark 
of  Pteroearpm  marsupmmy  tbo  Indian  kino.  It  contains 
kino-tannic  acid  and  pyrocatecbin,  which  ditfers  very  slightly 
from  the  catecbin  obtained  from  catecbu. 

Catechu  is  an  extract  from  the  leaves  and  shoots  of  the 
Unearia  gamhkr.  The  method  of  preparation,  although 
presenting  Bome  points  of  interest,  is  not  given  in  the 
Pharmacopoeia,  The  gambier  plant  is  cultivated  in  Singa- 
pore, in  plantations  which  are  often  formed  in  clearings  in 
the  jungle.  These  plantations  last  only  a  few  years,  and 
are  then  abandoned  owing  to  the  impovoriBbmeot  of  the 
soil  and  the  growth  of  rank  weeds.  Ifc  is  found  profitable 
to  combine  with  the  cultivation  of  gambier  that  of  pepper, 
for  which  the  boiled  leaves  of  the  gambier  form  an  excellent 
mannre.  To  make  catechu  the  gambier  leaves  and  young 
shoots  are  stripped  off  the  plant  and  boiled  with  water  in 
B  pan  for  some  hours.  The  decoction  so  formed  is  evapo- 
rated to  the  consistence  of  syrup,  which,  by  a  peculiar 
method  of  manipulation,  is  stirred  up  and  ultimately  con- 
verted into  a  thick  mass  resembling  soft  yellowish  clay. 
This  is  thrown  into  shallow  sfiuore  boxes,  and  is  then  cut 
into  cubes  and  dried  in  the  shade.  Catechu  contains  cate- 
chu-tannic  acid,  which  diffei-s  from  other  forms  of  tannin 
in  not  being  a  glucoside. 

The  preparations  of  those  substances  call  for  but  little 
comment.  The  glycerine  of  tannic  acid  is  a  usefnl  applica- 
tion for  the  throat,  and  is  largely  employed  in  obrotiie 
tonsilitis,    relaxed    uvula,    and    similar    aflfections.      The 
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o]iiinii,  aftd  is  a 
of  phthisis, 
to  the  gtoup  of  the  taiiiiiiis,  and 

tpomids  of  the  nature 

ooDBtitaeiits  of  tiseoe^ 

elbniitins  and  gelatm  frtsm 

the  skin  dopciTed  of  its  epjienut 
B  eko  f<iigiileteg  the  Uood,  viA 
Affiled  to  the  mnoott  nkemhimiie  ii 
l«t  does  mi  eo&tnet   the  hlood- 
etioii  heiitg  dae  to  the 
cf  the  mlfaunia  of  the  fimw  with  which  it  is  brought 

Tsken  into  the  gtamftch   it   acts  as  an  imtattt, 
^Tes  rifle  to  Tomitiiig.    Taken  in  ordiuary  modiduftl 
hj  the  moQifa  it  r&pidlj  comhineB  with  the  albamiDOUA 
sahetanoes  met  with  in  the  stomach,  and  but  little  of 
finds  iU  way  into  tlie  intestines.     It  is  not  improbable  that 
the   albnminons  oompotmd   ie   again   decomposed    b? 
alkali  of  the  blood,  and  so  exerts  a  remote  astringent 
Sulistanoes  snch  as  catecho,  which  contain  some  form 
lanuin*  gnaided  hy  gummy  and  extractive  matters,  are  not 
BO  easily  decomposed  by  the  stomach,  and  pass  more  readily 
Into  the  intestines. 

Gallic    acitl    differs    from    tannin,   in    not    ooagiiiattnc 
nWrnmin, 

Kino  18  ineolnblo,  ftud  exerts  its  astringency  chiefly 
the  lower  part  of  the  intestine.     The  valno  of  the  compou 
liino  powder  iu  the  treatmcut  of  the  diarrheea  of  phthisis  is 
well  known. 

Tannin  breaks  up  in  the  blood,  and  is  eliminated  by  ths 
nrine  in  the  frirm  of  gallic  acid  and  pyro-gallic  acid.    When 
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an  astringent  action  on  tho  kidneys  is  req^uired,  it  is  better 
to  use  gallic  acid  and  not  tannic  acid,  tlie  acid  and  not  tlie 
glucoside.  Gallic  acid  passes  unchanged  into  tlie  nrine, 
and  has  been  detected  an  hour  after  being  taken.  Catechu- 
tannin  also  passes  off  in  tho  urine  unchanged. 

The  therapeutical  u&uh  of  tannic  acid  and  other  members 
of  this  group  will  be  divined  from  a  consideration  of  their 
phyfiiological  action.  They  are  employed  whenever  an 
astringent  or  a  styptic  is  iodicated.  The  glycerine  of  tannin 
is  employed  as  a  local  application  to  eczematous  surfaces 
wHch  secrete  profusely. 

I  have  recently  employed  with  much  success  the  following 
formulaj  to  check  profuse  sweating,  especially  when  its 
odour  is  offensive  :— 


Taaniu 
Pure  terebono 
Absolute  alcohol 


. . .  20  grs. 
..  2dr8. 
,,.   to  i  oz. 


The  other  formula  is  a  modificAtion  of  this: 

Tannin 

Oil  of  pumilio  pine 
Absolute  alcohol  . , . 


20  grs. 

2dr8. 

to  i  oz. 


The  latter  is  especially  a  pleasant  preparation.  Either 
of  them  painted  on  the  affected  part  at  bedtime  or  in  the 
morning  will  effect  a  cure  in  a  few  days. 

Glycerine  of  tanuiu  is  a  useful  application  in  relaxed 
Bore  throat,  and  should  be  swabbed  freely  all  over  the 
affected  parts  with  u  large  brush.  It  is  not  altogether  a 
pleasant  mode  of  treatment,  but  it  is  efficacious.  Tannic 
acid  is  also  nscfnl  in  fitomatitis  and  ulcorntlon  of  the 
gnms* 

Given  internally  it  nmy  be  adminiKtertHl  with  advantage 
in  hmmoptysis,  hmmatcmisiK,  and  intestimil  h^jmorrbago. 
It  lesKcus  the  amouut  of  albumin  passed  in  albuminuria. 
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HAMAMELIS. 


or  witcli^liAsel  in  an  indigenov 
fivtt  to  Mkmn  feet  lugh  which  grows  ftbos- 
of  the  Uiiiled  SlatoSi  ehieflj  on  hilk  ajkI 
IJbt  htDkB  of  sftrauDs.  It  is  rcmBrkaUft 
of  its  jdlow  flowezs  which  eipiod 
to  blooBOiiii  until  the  depth  o(  tU 
Tlw  kiBiiliM  biTS  been  emplojod  from  time 
M  *  cUTittUig  lods.**  The  bark  Appears  to  ks^ 
bj  the  Iiidiaas  itL  the  furm  of  a  ponlticei  t< 
iar  loMPtn  and  inflamed  anr&oes.  Tho  piiti 
ai«  the  leaves  and  the  bark. 
Ths  hark  eoatains  about  saTon  per  oenL  of  tannin,  with 
a  esHuB  aamnl  of  tesin,  sagar,  mnetlage,  and  the  ordiDAij 
eoftilteeals  of  w<»o^  fibt«.  No  alkaloid  or  glncoside  hu 
been  dctsclsd.  The  mhslaiioo  knows  as  hamamelln  or 
hiiniiBHitTidiii  la  not  an  alkalcid,  hut  a  resinoid  snlstaDoe 
aada  by  adding  a  oonccntmtod  alcoholic  flaid  extrtct  of 
the  dntg  to  a  lai^ge  quantity  of  water  and  collecting  tho 
precipitate. 

The  official  preparations  of  hamamelis  are  the  tincture 
(one  in  ten)  prepared  from  the  bark  and  the  liquid  extract 
(ana  in  one)  made  from  tho  dried  loaves.  The  ointmeot  of 
hamamelis  is  made  bj  mixing  one  fluid  part  of  the  liquid 
extract  with  nine  parts  of  simple  ointment 

Haxclinc,  an  aromatic  coloarless  fluid  preparation  distilled 
from  tho  fresh  plants  is  a  reliable  form  in  which  to  ad- 
minister the  drug,  and  has  a  much  larger  sale  than  aoj  of 
the  official  preparstions. 

Bespecting  tho  pburmaco logical  uctiou  of  this  drug  we 
are  completely  in  tho  Jark.  It  has  uo  puinonous  action,  and 
uTca  Urge  dosod  udmiuisjtorcd  to  auiuiaU  produce  no  eflfcct. 


/ 
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It  hm  been  SEggeBted  tbat  iU  thtrmfcmiiciti  m^Imv  Uf  4m  !» 
the  presence  of  tannin  ;    but,  m  iwMC«liA«  !•  fWfiW^  ^ 

distilliition  and  tannia  is  not  voktJb..,  litis  «MI  Imritlf  !«• 
tlie  caea, 

Hamamelia  ia  extensively  employed  iu  crblW^irfilg!  lUillMIII* 
Iiftge,  especially  when  veuons  in  cbBractefV  ft  fa  *«ii 
useful  in  what  is  called  passive  httmonhmis$.  U  k  ^»f 
much  value  in  the  treatment  of  mowtrr}iA0A  mnst  4y(i- 
menorrhcea. 

There  is  no  doubt  as  to  the  utility  of  hAUMumllM  $m4 
especially  of  hazelinc  in  the  treatment  of  bl4M>ding  piim. 
It  shottld  be  given  internally,  and  eniployod  hHUklly  m  an 
ointment.  When  the  bleeding  is  profuso  it  may  bo  iiij«c44&4 
into  the  bowels. 

It  is  said  that  hamamelis  will  cure  varicoat'  reum,  voii  I 
have  no  doubt  that  in  these  cases  it  is  frcqocaUy  of  imi 
benefit  and  obviates  the  noceasity  for  an  oiJ«r»tioii.    .1-' 
slow  in   its  action,  and   in    many  cases   Ik"" 
necessary  to  give  it  contiouonsly  for  a  jo&r  or 
had  patients  whom   I   should  not   besitat*   i4> 
observers,  who  from  personal  experience  of  il»  « 
treatment   of  varicose   veins  have   been    oo©*^'^--*^ 
utility. 
The  prescription  I  usually  employ  is  th» 

Ilamamelidin 

To  make  a  pill.     One  to  be  txiken  eregf  ^ 
This  substance  referred  to  under  the  nBa0  • 
is  the  eitract  of  hamaiaolis  made  bv  Keilli  •** 
York, 

The  ointment  is  made  with  five  grains  of 
an  ounce  of  lanolins  ointment,  and  may  ^ 
few  drops  of  oil  of  rose  geranium. 
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BENZOIC  ACID. 

BeDzoic  acid  is  prepared  from  beuzoin  by  sabliiiifttioa^ 
Benzoin  is  a  bslnmic  xestn  obtained  by  xmUdBg  deep 
iacuioiis  in  the  bark  of  the  Styrtu:  bettsoinj  or  Benjaxnis 
tree,  a  natire  ci  Stiinatra  and  Jara.  Tbe  name  ^  Beojamiii " 
m  probahlj  a  oorraption  of  the  Arabic  term  "  Laban  Jawi' 
meaning  JaTa  franktooense. 

Tbe  mode  of  preparation  of  benzoic  acid  hy  snblimalioii 
is  worth  noting,  most  acids  being  prepared  by  libetutoif 
tbem  from  their  alkaline  salts  hj  means  of  salphnric  acid. 
Benzoic  acid  e-xists  in  benzoin  combined  mth  reein,  and  is 
volatilized  and  then  condensed  in  the  npper  part  of  the 
apparatus  emplojod.  The  temperatttre  is  carefoJlj  regB- 
lated  to  prevent  the  decomposition  of  the  resin,  Pff>g^ 
acid  may  also  be  obtained  from  the  nrine  of  iiokuses  and 
cattle  by  boiling  the  hipporate  of  calcium  with  hydroelilortc 
Hcid, 

Benzoic  acid  occurs  in  the  form  of  light  feathery  crystal- 
line plates,  or  needleS}  haviug  a  silky  lustre,  a  warm,  acrid 
taste,  and  an  i^reeable  ai'omatic  odour,  resembling  that  of 
the  benzoin  from  which  it  is  obtained.  It  is  sjiAnngly 
soluble  in  water,  but  dissolves  readily  in  rectified  Bpirilay 
fats,  and  oik.  When  mixed  with  solutions  of  the  alkalies, 
or  with  lime,  it  forms  bensoates,  from  which  it  may  again 
be  separated  by  the  addition  of  hydrochloric  acid. 

Benzoic  acid  is  a  powerful  antiseptic.  This  fact  affords 
an  exjdanatiou  of  the  popular  use  of  Friar *8  Balsam — 
the  Compound  Tincture  of  Benzoin— as  an  opplicatioa  to 
wounds. 

It  its  a  stimulfttiug  expectorant,  anil  tbis  fti^ain  affonls  an 
explanation  of  the  valijo  uf  Friar's  Balwini  in  tho  treatment 
of  coughs. 
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Benzoato  of  Bodium  flnd  l>enzoate  of  amraotiiiim  are 
powerful  hepatic  sfcimulants,  bnt  exert  no  action  on  tho 
intestinal  secretionB. 

Benzoic  acid  is  a  diaretic,  and  renders  the  nrino  ftcid. 
In  the  kidneys  it  nnite©  with  glycin,  and  is  excreted  in  the 
form  of  hippnric  aoid.  That  the  seat  of  the  change  is  in 
the  kidneys  is  demonstrated,  as  Brunton  hua  shown,  by  the 
following  oiperiiuonta:^ 

1.  If  you  give  benzoic  acid  it  is  found  in  the  nrine  as 
hippuric  acid,  but  in  the  blood  it  still  remains  as  benzoic 
acid. 

2.  If  yon  give  a  rabbit  hippuric  acid  it  is  excreted  us 
siieh,  but  is  found  in  the  blood  as  benzoic  acid- 

II.  If  you  tie  the  renal  arteries  and  givo  benzoic  acid  no 
conversion  into  hippuric  acid  takes  placo,  but  if  you  ligature 
the  ureters  the  change  takes  place,  and  hippuric  acid  is 
found  in  the  blood. 

It  seems  probable  that  the  cells  of  the  tubules  have  the 
power  of  effecting  a  combination  Ijotween  the  benzoic  acid 
brought  to  them  by  tho  blood,  and  th©  glyoin  which  they 
form  by  their  own  metabolism.  Many  other  bodies  taken 
iuto  the  system  reappear  in  the  urine  combined  with  glycin, 
the  change  in  each  case  taking  place  through  the  activity 
of  the  cella  of  the  tubules  of  tho  kidney. 

Benzoic  acid  is  allied  in  action  to  salicylic  acid  and  the 
other  adds  of  tho  aromatic  series. 


COPAIBA. 

1*  Origin. 

Copaiba,  or  copaiva,  is  an  oloo-resin,  obtained  by  incising 
th©  bark  of  Copai/era  Langatkirffii  and  other  species  of  the 
game   genus,   natives   of    tho   warmer  climates    of    Boutli 
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It  la  »  moid  fluid,  usiully  tnmsparetit  mxsd 
il,  ImU  soaM4t]M8  opalescent  mid  slightly  fluoresoMili  ^ 
It  imzies  in  eoloiir  fiom  a  liglit  jellow  to  a  pale  golden 
bcovm,  II  Itas  m  pecfdiar  utmuitic  odour,  aud  a  persistoul 
aciid,  aomewfakt  bitter  taste.  It  is  eolable  in  abfiolute 
aloolkol  aod  in  petioleiiiii.  From  it  is  obtained,  bj  distilla- 
tkn,  tbe  oil  of  copaiba,  a  ooloorless  or  pale  yellow  floid, 
baTiQg  tlie  odour  and  taste  of  copaiba. 

2.  Phtsiologicull  Actios. 

In  onlinary-  tbempeutio  doses  copaiba  exerts  very  little 
aekioa  on  the  geoeial  syatom.  In  large  dosea  it  givoa  riao 
lo  aa  incraMed  low  of  saliTa,  with  flatulence  and  eoltc 
Tbia  may  be  aeoompanied  by  a  sensation  of  beat  in  lbs 
throat  and  at  the  pit  of  the  stomach,  loss  of  appetite, 
nansea,  and  pnrging,  with  Tiolent  tenesmus.  It  often 
indncee  irritation  of  the  larynx,  with  a  dry,  painful  congb, 
and  the  expectoration  of  semi-purolent  greenish  naaseom 
mnoons. 

It  is  a  powerful  diuretic,  and  is  frequently  employed  in 
the  treatment  of  Brigbt's  disease.  It  imparts  its  character- 
istic odour  to  the  urine,  and  on  the  addition  of  nitric  add 
a  precipitate  is  formed  reeembling  that  of  albniuin,  with  thi 
exception  that  it  clears  np  on  the  applicAtion  of  beat*  Tb 
X)recipitate  consists  of  the  oxidized  oil  united  with  some 
the  urinary  principles.  A  new  snbstance  has  been  detected 
in  the  nrine  of  patients  taking  copaiba,  which  has  been 
named  "copaiba-red,"  and  has  the  property  of  rednoing 
oxide  of  ooppoi".  The  ciipaiba  may  bo  extracted  from  the 
nrine  by  shaking  it  up  with  ether.  The  urine,  when  copaiba 
has  boon  taken,  does  not  undergo  decomposition  so  readily 
as  under  ordinary  circumstauceg.  It  remains  for  a  Iohl'*  i 
time  clear,  and  even  when  triple  phoHphates  are  uHiiuu!.  .^ 
dopositoil  litid  the  surface  is  covered  with  a  film,  putrofacti 
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bacteria  are  eitlier  absent  or  are  present  in  small  number b. 
To  this  particular  property  of  copaiba  we  are  iotlebteil  for 
its  employment  in  the  treatment  of  gonorrhcea  and  gleet. 
Ordinarily  the  few  drops  of  urine  wMcb  remain  in  contact 
with  tbe  mucous  membrane  of  the  urethra  after  emptying 
the  bladder  spoedity  undergo  decomposition,  and  proTent 
the  progress  towards  recovery. 

Copaiba  produccB,  when  taken  internally,  a  rash  on  the 
skin,  which  may  bo  an  urticaria,  but  more  commonly  re- 
sembles the  eruption  of  measles.  It  does  not  begin  on  the 
face  and  extend  downwards  over  the  body,  but  is  patchy 
and  exhibits  a  preference  for  the  neighbourhood  of  the 
joints,  It  is  not  accompanied  by  elevation  of  the  tempera- 
ture, but  is  usually  attended  with  intense  itching,  sore 
throat,  diarrhoea,  and  vomiting.*  In  doubtful  cases  an 
examination  of  the  urine  vnll  throw  light  on  its  nature. 

Most  ethereal  oils  are  eliminated  with  the  urine,  but 
this  IB  not  the  case  with  copaiba,  the  volatile  oil  being 
destroyed  in  the  body,  only  the  resinous  acid  appearing  in 
the  urine  ► 

Copaiba  is  frequently  adulterated  with  gurjun  oil. 
Gurjun  balsam,  or  wood-oil,  is  a  balsamic  exudation, 
obtained  by  incision  sud  the  application  of  heat,  from  the 
trunk  of  Dtpierocmpus  turhinatus,  and  other  sjiecies,  growing 
in  the  East  Indies.  It  is  a  transparent  liquid  of  the 
consistence  of  olive  oil,  of  an  opaque,  dingy  greenish-grey 
colour,  as  seen  by  reflected  light,  and  having  an  aromatic 
odour  and  taste  not  imlike  that  of  copaiba,  but  without  its 
acridity.  It  sometimes  produces  a  rash  on  the  skin,  hut 
very  rarely.f  It  has  all  the  advantages  of  copaiba  as 
an  expectorant,  without  the  grave  disadvantage  of  exciting 
an  eruption. 

*  >[urrLll.  Litatid,  1890,  vol  i.  p,  5tJS. 
t  IhitL,  p.  9tJ*J. 


3.  Therapeutics* 

The  BaIkmii  of  Copaiba  in  doeea  of  from  ten  to 
grains  ia  largielj  employed  as  a  diuretic  in  cases  of  aaett 
and  in  the  ODdetna  resulting  horn  Brigbt's  disease, 
following  mixinre  has  for  many  years  been  in  use  at  the 
Westminster  Hospital : — 


Copaiba  resin 
Becti6od  spirit  ... 
Spirits  of  chloroform 
Symp  of  ginger 
Mncilage  of 
Water     ... 


10  grs. 
Ifj  mins, 
10  tziins. 
40  miuB. 

SO 

to  1  ox. 


Some  surgeons  tmst  entirely  to  tbo  internal  adminis- 
tration of  copaiba,  cubeba,  and  oil  of  sandal-wood  in  tie 
treatment  of  gonorrbooa,  giving  them  eyen  in  the  earlier 
stages,  and  to  the  exclnsion  of  injections.  Capsules  contain- 
ing copaiba,  cubebe,  and,  oil  of  sandal-wood,  cither  alone 
mixed  in  Tarions  proportions,  are  kept  in  stock  by  m( 
chemists. 


CUBEBS. 

1.  OnioiN. 

By  cnbebs  we  mean  the  unripe  fruit  of  Piper  ruht^,  a 
climbing  plant  of  Java  and  other  parts  of  the  East  Indies, 
whore  it  is  citonsively  grown  in  the  coffee  plantations^j 
Cabobsdiftore  from  black  pepper,  which  it  closely  roeemblei 
in  haying  a  gtalk  some  half  an  iuch  long.  It^t  odonr  is 
strong  and  peculiar,  and  ita  taste  is  wann,  aromatic,  and 
somewhat  bitter.  Cnbebs  is  a  complex  subgtancc,  but  there 
is  no  doubt  that  the  ethereal  extract,  or  ^'  oloo-rcsin  "  as  it  is 
called  in  the  Pharraaoopoaia,  represents  its  peculSfir  pro- 
perties.    This  oloo-rcsin  contains:  — 
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1.  The  oil  of  cubebs — oleum  cubebte^a  colourless  or 
pale  greeDish-yellow  fluid.  As  it  is  volatile,  and  us  it  is 
on  tLe  presonoe  of  tbis  snbstauco  that  the  activity  of  the 
drug  mainly  depeudsj  it  is  btstter  tbat  cubebs  should  uofc  be 
powdered  until  actually  requii'ed  for  use. 

2,  A  resia — a  browUj  soft,  and  acrid  subs tauco— probably 
formed  by  the  oxidation  of  the  above. 

3,  Cuhtibic  acid,  au  acid  which  is  nearly  tasteless,  and 
foriUB  saUs  with  bases.  The  cubebate  of  magnesium  is  a 
convoment  form  for  administration. 

4.  Cubebin,  a  neutral  cryetallizable  substance,  analogous 
to  piperiu  obtained  from  black  pepper.  It  in  probably 
physiologically  inert. 

The  most  convenient  preparation  of  cubebs  for  internal 
use  is  the  tincture. 

2,  Phtsiolooical  Action. 

In  small  doses  cubebs  acts  as  a  stimulant  to  the  gastric 
mucous  membrane,  increases  the  appetite,  and  improves 
digestionj  but  when  larger  doses  are  taken  the  patient 
complains  of  a  sensation  of  warmth  at  the  pit  of  the 
stomach,  and  not  unfrequently  suffers  from  giddiness  ajid 
headache.  The  skin  is  hot,  and  the  pulse  is  increased  in 
frequency.  After  very  largo  dosca  there  may  be  nausea, 
vomiting,  colicky  pains  in  the  alidomen,  and  pui'ging. 

Cubebs  is  a  stimulating  expectorant,  and  is  frequently 
smoked  in  the  form  of  cigarettes  by  asthmatics  and  chronic 
bronchitics. 

Cubebs  excites  an  omption  on  the  skin,  which  is  similar 
to  that  produced  by  copaiba.  It  is  not  accompanied  by 
febrile  disturbance. 

Cubebs  increases  the  secretion  of  urine,  to  which  it 
imparts  its  characteristic  odour.     On  the  addition  of  nitric 
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ftcid  a  procipitata  is  produced,  wKioh  differs  from  Uiat 
albomin  in  clearing  up  on  the  application  of  lieat. 

3.  Thehapeuth^ 

Onbebfl  is  an  excellent  remedy  for  broncliial  caiarrL  and 
chronic  bronchitis.  Many  safferers  from  the  latter  atTection 
adopt  the  following  mode  of  treatment.  Thej  Lave  a  cup 
of  linseed  tea  made,  flavoured  with  a  slice  or  two  of  lemon, 
and  to  this  is  added  a  tea-spoonfid  of  the  tinctare  of  cubebs. 
It  is  placed  in  the  front  of  tlie  fire  to  keep  warm,  and  the 
mixtnre  is  slowly  sipped  whilst  they  read  the  paper  after 
breakfast  It  produces  copious  expectoration,  and  the 
patient  is  free  from  trouble  for  the  rest  of  the  day. 

In  many  chronic  bronchial  afiections,  mnch  benefit  is 
derivetl  from  inhaling  a  mixture  of  oil  of  cabebs,  oil  of 
sandal-woodf  and  oil  of  lemons.  The  apparatus  employed 
for  this  purpose  is  shown  in  the  opposite  figure. 

It  is  not  a  bad  plan  to  smoke  oubebs  for  chronic  bron- 
chitis, and  cnbebs  cigarettes  have  a  ready  sale  during  the 
winter  months.  In  hospital  practice  we  use  dried  powdered 
cnbebs,  the  patient  smoking  it  iu  his  pipe,  either  alone  or 
with  a  little  tobacco.  The  smoke  stimnlatos  the  mucous 
membrane,  and  the  mouth  is  hot  for  some  time  after. 

It  is  usually  said  that  cubeba  is  useful  iu  the  early  etagea 
of  goiiorrhtDft,  and  copaiba  later  on  when  it  has  become  more 
matured. 


COLCHICUM. 
1.  OnifiiN. 

Colchiciim  is  the  Cvlchinim  auiumnalef  the  ooxnmon 
meadow  saffron  or  naked  lady,  an  indigenous  plant  which 
grows  in  moist,  rich  meadows  and  flowers  iu  autumn.  The 
parts  which  are  official  are  the  conn  and  the  sccd^. 
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2.  Active  Inorbdibnts, 

Colcliicum  contains  colcliiciiie,  a  cryetalliiiQ  olkaloidal 
principle,  formerly  eapposed  to  be  identical  with  veratrine, 
the   active  principle  of  savadella  or  cQvadilla.    It   differs 


THE   ATOMIZER, 


from  it  in  having  a  loss  burning  tasto,  in  being  more  frocly 
aolcble  in  water,  and  in  being  soluble  in  alcohol 
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Oolchicum  contains  in  addition  cevadio  acid,  Mtj  and 
gummy  matters,  a  fixed  oil,  and  possibly  traces  of  TOiatrine. 

All  parts  of  the  plant  are  aotiye,  and  it  is  a  matter  of  no 
practical  importance  whether  preparations  of  the  oozm  or  of 
the  seeds  are  emplpyed. 

3.  Phtsiolooical  Action. 

In  man  fall  doses  produce  repeated  uncontrollable 
vomiting,  accompanied  by  much  retching  and  Yomiting. 
Purging  is  common,  the  motions  being  at  first  serous,  then 
mucous,  and  finally  mixed  with  shreds  of  membrane  and 
perhaps  blood.  There  is  a  burning  sensation  in  the 
stomach,  and  there  may  be  griping.  Muscular  pains  are 
experienced,  and  there  is  great  muscular  weakness,  so  that 
the  sufferer  is  hardly  able  to  walk.  After  large  doses  the 
heart  becomes  weak,  the  pulse  is  feeble,  rapid  and  thready, 
aud  the  skin  cold,  pallid,  and  livid.  Sometimes  there  is  an 
increase  in  the  amount  of  urine  passed,  and  at  others  it  is 
almost  suppressed.  Death  ensues  from  collapse,  the  brain 
remaining  clear  to  the  last.  Oolchicum  exerts  the  same 
effect  on  the  alimentary  canal,  whether  taken  by  the  stomach 
or  injected  subcutaneously. 

By  some  observers  it  is  stated  that  there  is  an  increased 
elimination  both  of  urea  and  uric  acid,  whilst  by  others  this 
is  denied.  It  is  possible  that  difference  in  the  dietary  of 
the  patients  may  account  for  this  discrepancy. 

In  the  lower  animals  the  symptoms  produced  are  much 
the  same  as  in  man.  Purging,  vomiting,  great  prostration, 
embarrassed  respiration,  and  finally,  more  or  less  complete 
paralysis  and  death,  preceded  by  convulsions.  Post-mortem 
the  blood  is  found  to  be  dark  in  colour  and  imperfectly 
coagulated,  and  the  mucous  membrane  of  the  intestines  is 
swollen  and  intensely  congested. 

In  frogs  reflex  action  is  lessened  and  finally  abolished  ; 
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the  motor  nerves  and  voluntary  muscles  are  not  affected, 
but  tlioro  is  a  decided  action  on  the  higher  motor  centres, 
the  gpinal  cord  and  the  poriphoral  sonaory  Qorfes.  Tho 
circulation  is  affected,  but  the  action  is  to  a  groat  extent 
reflex,  for  when  the  drug  is  injoctod  directly  into  tho  cir- 
cuUtion  the  heart  and  blood  pressure  are  but  slightly 
affected.  After  very  largo  doeos  the  inhibitory  norvefl  of 
the  vagus  are  found  to  bo  paralyzed.  In  its  action  on  tho 
stomach  and  intestines  colchicum  is  allied  to  emetino. 

It  is  difficult  to  deduce  from  its  pharmacological  action 
any  rational  explanation  of  tho  undoubted  value  of  colchicum 
in  tho  treatment  of  gout  and  its  various  manifestations. 

4,  Thebapeutios, 

Colchicum  is  a  remedy  of  undoubted  value  in  gout  and 
in  the  gouty  diathesis.  The  wine  is,  on  tho  wLok,  tho  most 
satisfactory  preparation.  In  hospital  out-patient  practice 
acuto  gout  more  commonly  presents  it«olf  in  tho  form  of 
chiragra  ratlier  than  of  podagra,  the  explanation  being 
that,  when  the  feet  are  involved,  the  patient  is  unable  to 
walk  to  the  hospital.  In  these  cases  I  usually  preBcrihe 
half  a  drachm  to  a  drachm  of  tho  vinum  colchici,  with 
ten  grains  of  iodide  of  potassium  in  a  mixture  to  bo  taken 
three  times  a  day.  The  affected  joints  are  painted  with 
oc^ual  parts  of  extract  of  belladuuua  and  glycerine,  and  are 
onvcloped  in  cotton  wool.  Tho  drachm  doses  of  colchicum 
wine  are  reserved  exclusively  for  ahlo-hodicd  men  of  tho 
brewer's  drayman  description.  Tho  effect  is  marvcllonsly 
good  as  regards  tho  goul^  the  patient  usually  being  able  to 
resume  work  on  tho  third  day ;  hut  tho  treatment  is  severe, 
and  produces  persistent  purging  not  uncommonly  acc{>m* 
panied  by  vomiting. 

In  loss  severe  cases  I  give  ten  minims  of  tho  colchicuui 
wine,  with  five  grains  of  iodido  of  potassium  in  a  mixture 
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iEVoand  wilK  spirit  of 
flafrer,  tluee  ttmcs  »  day.  Si 
IftxatiTe,  and  prodnoes  «  pocoliAr  raeiAlIic  lAste  in  ibi 
moafch.  Maof  gootj  pleats  take  this  mtxtere  al  inlenaU 
all  the  jear  Toimd,  giving  themselTiee  a  Uw  dajs*  fcraatmeBk 
OQ  special  occasioD%  sndb  as  after  a  big  dinner  or  an 
exceptional  indulgence  in  wine.  For  pmate  patienta  a  visit 
to  Aix*le»^Bain8,  imd  a  three  weeks'  tzeataueal  (nee  a  jear 
nnder  the  kindlj  snperriiaon  of  Br.  Brachet,  nsnallj  worlDi 
wondora. 

Colchicine  is  a  yalnable  remedj,  and  in  coiyitnotion  with 
small  doses  of  calomel  maj  be  pteecribed  with  adfSDtage 
for  gouty  people  who  have  had  no  acute  manifeatation  of  the 
diseaee,  bat  who  suffer  more  or  less  continuously  firom  joint 
pain.     The  folio wiog  is  a  uscfol  formnhi : — 

Colchicine  ...  ...  JL  gi-. 

Calomel       ...  ...  i  gr. 

Extract  of  HjoBc  jam  us     ...         ...         ...to  1  gr. 

This  is  mode  into  a  pill,  and  one  is  taken  at  bedtime,  or 
three  times  a  day  after  meak,  according  to  the  eoTerity  of 

the  Byxnptoms. 

Dr.  C.  D.  J\  Phillips  has  famished  me  with  the  following 
formulti)  which  he  has  found  useful  in  the  treatment  of 
gunty  neuritis  and  allied  uflections : — 

Colcbiciuo  ... 
Sulphate  of  quinine 
Extract  of  colocynth 

To  make  a  pill :  one  to  be  taken  throe  times  a  day. 


SQUILL. 

Stiuill,  llio  officinal   B^iuill  or  sea  onion,  is  a  very  old 
remedy.     The  Egyptians  woi^hipped  it;  KpimeuidoSt  who 
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lived  in  the  30tb  01ympia<3,  made  much  use  of  itj  Theo- 
l^hrufitus  praised  its  virtues ;  Hippocrates  used  ifc  externally, 
internally,  and  as  a  pessary ;  Pythagoras  wrote  a  volume 
on  it;  and  Dioficoroidefi  invented  the  vinegar  of  squill. 
In  spite  of  this  it  is  now  a  comparatively  rarely  employed 
remedy.  It  is  the  bulb  of  the  Unjlnea  »ctlla^  divested  of  its 
dry  membranous  outer  scales,  cut  iuto  slices  and  dried.  Its 
active  principle  is  a  glucosidoj  scillitoxin  or  scillain,  a 
aubstauee  which  Las  many  of  the  properties  of  digitalis. 

Sf|uill  baa  a  bitter  taste,  and  in  full  doses  excites  nausea, 
vomiting,  and  diarrhcea,  the  motions  being  watery  and  often 
miied  with  hlood*  It  slows  the  pulse,  raises  the  hlood 
pressure,  aud  arrests  the  heart  in  diastole*  It  is  an 
expectorant,  and  is  employed  chiefly  when  the  secretion  is 
profuBQ  and  difficult  to  expel.  Liko  digitalis  it  acts  as  a 
diuretic,  aud  is  reputed  to  be  of  much  use  in  the  treatment 
of  cardiac  dropsy. 

It  is  a  member  of  the  digitalis  group,  and  is  allied  in 
general  action  to  adonidin,  oleandrin,  and  apocynin. 

MALE  FERN.-SANTONIN. 

These  drugs  are  employed  chiefly  as  authelmintius. 
Anthelmintics  are  medicines  which  kill  or  cause  the 
expulsion  of  intestinal  worms.  They  are  sometimes  sub- 
divided into  vermicides,  those  which  kill,  and  vermifuges, 
those  which  expel»  the  worm;  but  there  is  not  much 
ditTerencQ  between  the  two.  It  is  of  importance  to  bear 
in  mind  that  there  are  many  different  kinds  of  intestinal 
wormfl,  for  a  drug  which  proves  deadly  to  one  class  may 
be  utterly  ineffieaeious  in  another.  Houghly  speaking, 
there  are  about  twonty-ouo  dili'eroiit  kinds  of  worms  which 
are  known  to  infest  the  intestinal  canaL  They  may  be 
divided  into  throo  clasBes:^ 
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(1)  Flatf  or  Tape  Worms,— Hhe  oommon  forms  are  tenia 
Bolinm,  the  pork  tape-worm,  and  tcBnia  medio-canellat%  the 
heef  tape-worm.  A  mutton  tape-worm,  tasnia  tenella^  is 
also  described,  bat  is  not  very  oommon.  These  worms  are 
as  a  mle  single,  but  there  may  be  more  than  one.  Eiiohen- 
moister  refers  to  nnmerons  instanoes  of  the  oconrrenoe  of 
several  tape-worms  in  one  host ;  but  Cobbold  states  that  he 
never  met  with  more  than  fonr  perfect  tnniie  in  one  and  tho 
same  hnman  bearer. 

(2)  Bound  Worms. — The  round  worm,  ascaris  Inmbri- 
coides,  inhabits  the  small  intestine,  bat  is  fond  of  travelling, 
and  frequently  manages  to  make  its  way  into  other  channels. 
Commonly,  in  this  country  at  all  events,  there  is  only  one 
worm ;  but  in  India,  China,  and  Central  America,  seores  of 
thorn  aro  met  with  in  tho  same  individual. 

(3)  Thread  Worms,  or  Seat  Worms, — The  common  species 
is  the  oxyuris  vormicularis ;  they  inhabit  the  rectum, 
especially  in  children,  and  aro  usually  met  with  in  large 
numbers. 

The  drugs  commonly  employed  as  anthelmintics  are: — 
Male  fom,  santonin,  pomogranato  root  bark,  kouBso  or  cusso, 
kamela  or  wurrus,  areca  nut,  and  turpentine. 

In  addition  to  these,  calomel,  scammouy,  and  various 
other  purgatives  are  employed  for  tho  expulsion  of  thread 
worms,  whilst  injections  of  salt  and  water,  porchloride  of 
iron  and  wator,  and  infusion  of  quassia*  aro  used  as  enemeta 
for  tho  same  purpose.  When  children  suffer  from  worms 
it  is  essential,  in  order  to  prevent  their  recurrence,  to 
improve  the  condition  of  the  general  health  by  the 
administration  of  such  remedies  as  cod  livor  oil,  extract  of 
malt,  Parrish's  chemical  food,  and  tho  like.  Cold  sponging, 
good  feeding,  and  plenty  of  outdoor  exercise  are  useful 
adjuncts. 
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1.  Male  Fern— Filix  Mas, 

Tliis  is  the  rhizomo  with  tlio  adborent  bases  of  tbe 
potioles  of  the  A»pkfium  jiHx  mas^  tlie  common  male  shield 
fem. 

Tlio  use  of  tbo  male  fern  as  a  vermifugo  was  known  to 
the  ancients,  and  ia  referred  to  by  TheoplirastuB,  Dioscomides, 
and  Pliny,  It  is  mentioned  ia  Schroder's  "  Dispensatory  *' 
(1650),  and  other  works  ptihlished  about  tho  eamo  time. 
Towards  the  end  of  tho  eightoonth  century  a  Madftmo 
Nuffer,  or  Niiffler,  tho  widow  of  a  Swiss  surgeon,  obtained  a 
reputation  for  curing  tape  worm  by  means  of  a  specific,  and 
in  1775  sold  ber  "discovery"  to  Louis  XIV.  for  18,000 
livros  or  francs.  Her  method  consisted  in  the  administration 
in  the  following  order  of  (1)  a  panada  made  with  bread  and 
a  little  buttetj  (2)  a  clyster  of  salt  water  and  olive  oil,  (3) 
the  specijtque,  composed  of  two  or  three  drachms  of  the 
powdered  male  fern  in  from  four  to  six  ounces  of  water, 
(4)  a  purgativG  bolus  composed  of  calomel  ton  grainSj 
Bcammony  ton  grainSj  and  gamboge  six  or  seven  graina. 
The  male  fera  was  given  the  first  thing  in  the  morning 
on  an  empty  stomach,  and  the  purgative  followed  two  hours 
later, 

The  active  pnnoiple  of  male  fern  is  filicic  acid,  a  crystal- 
line Bubstanoe.  Traces  of  a  volatile  oil,  together  with 
tannin,  resin,  and  a  Httlo  sugar,  are  also  met  with. 

The  only  officinal  preparation  of  the  male  fern  is  tho 
liquid  oitract,  commonly  known  as  the  oil  of  male  fern.  It 
is  made  with  cthor,  and  is  eflScacious, 

The  male  fern  is  fatal  to  all  kinds  of  tape  worm*  It  is 
essential  that  it  should  be  given  on  an  empty  stomach,  as  if 
tho  fitomach  and  intestines  are  loaded  with  food  it  is  not 
brought  in  contact  with  the  parasite.  The  cure  is  usually 
effected  in  a  single  day.     The  patient  should  take  nothing 
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lili  hatoh  or  midday  meftl ;  At  Bedtime 
A  omkoe  of  castor  oil,  and  in  tho 
of  oil  of  male  fern  made  into  a 
of  ttnellage  of  acacia,  fifteen  minims 
ii  ift  ovBoe  of  water,  to  bo  followed 
IjftBolber  dose  of  castor  oO.  Thin 
HM  Wftd  aad  effect  a  euro.  Cobbold 
giftm  <ili>orwii  tvm  9m  ^km  tiwtmettt  of  tape  worm  with 
male  f«ini,  V«l  if  Uwtt  suaple  direetions  are  followed  no 
difficnlty  i«  esfrnMiMi.  Im  o/voidoseB  aspidium  acts  as  an 
intestinal  imtaiit.  aiMl  hmj  fivum  daath* 


2»  Sunvanst 

k  t  c«7s4alliDO  principle  ob* 
l^iiMd  tnm  aaatowoa*  liM  ixM  wmgmded  flower  beadg  of 
JfMiiEpiA  iii«rtieMi««  iimwwirf  INm  Bwm.  The  great  em- 
l^rtutn  for  tlt«  worm  soed  ia  tW  l^r  at  Nijni  NoTgorod, 
wli<Ma«<*  it  i^  oonToje^  m  M<««ti»w  and  Petersbarg,  to 
\Vralc4ti  Europe.  Saalottin  s«  iaKklttld«  in  water,  but 
gli^hllr  i^dnhlo  in  alcohol  aad  oil*.  It  vBdoabiedly  repre* 
^tf:  the  activity  of  the  plant 

^i^K>ntn  ii  omploy«4  ahnosi  cmelittTelj  for  the  expulsion 
vwr  *^  *^^^**''  ^^^^^'    I*  *«i  »o  ^itttei  on  the  Up©  worm»  ami 
Ml  thread  woma  b  vary  alight.    It  has  a  great 
lH)ing  taateleaa  and  odo«rtee8»  eo  that  it  can  be 
'  ft\o«lty.     There  ia  only  one  pharmaoopceial 
U'jeenge,  one   grain  of  santonin  in  each, 
•*i^fc*^s»itu  IB  from  two  to  five  grains  every  alter- 
foUowod  by  a   purgative  in   the 


^.' 


^sUitno. 


rtvrfiil  action  on  the  nervous  system, 

•*"►<«•  of  poisoning  by  it  on  record. 

•  <^»ni plain  of  hfijidachc,  lassitude, 

'^>  (loforo  the  eyes,  halluoinatiotie 
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of  smeU  and  taste,  pain  in  tlie  region  of  the  atomacb,  oansea, 
vomiting,  trembling  of  the  limbs  and  couvulsivo  twitchiogs 
and  movementfl  in  tho  mnscleg  of  the  face,  eycB,  and  jaw. 
Admioistored  to  dogs  and  rabbits  it  gives  rise  to  accelerated 
breatbiDg,  slowing  of  tho  pulse,  trembling,  cramps,  free 
BftliTation,  unconsciousness,  convulsions,  dilated  pupils,  and 
death. 

There  are  two  symptoTOS  produced  by  santonin  which  are 
deserving  of  special  note.  The  first  of  these  is  a  peculiar 
disturbance  of  vision,  everything  appearing  to  tho  patient 
at  first  a  bluish  and  then  a  yellowish  or  greenisli  yellow 
colour.  It  ifl  technically  known  as  xanthopsia  or  ohroma- 
topsia.  It  is  due  to  stimulation  and  subsequent  paralysis 
of  the  fibres  of  the  retina  by  which  blue  light  is  perceive*!. 
Tho  other  symptom  is  tbe  erteet  of  the  drug  on  the  urine, 
which  it  colours  bright  yellow,  or,  if  the  urine  is  alkaline, 
bright  red,  Tho  colour  is  due  to  somo  product  of  the 
oxidation  of  santonin. 


ERGOT. 

1.  Oetoin. 

Ergot  ia  the  sclerotium,  compact  myoelinni,  or  spawn  of 
Claptceps purpvreat  a  fouguB  growing  within  the  palio  of  the 
common  rye,  SccaJe  cerealt'. 

Amongst  tb©  lowest  forms  of  vegetable  life,  and  distin- 
guished from  other  plants  by  tho  absenoe  of  cblorophyl, 
aro  tho  fungi.  There  ai*o  usually  two  stages  in  tho  life  of 
a  fungus :  in  the  fiLrat,  or  vegetative  period,  it  exists  as  a 
mycelium,  a  filimonkous  mass,  the  solo  feuction  of  which  is 
to  grow  and  increase ;  in  the  second  stage,  the  thailns,  or 
ordinary  fungus  or  niUHhrooni,  is  formed^  the  function  of 
which  is  to  dcvclopo  roprodnctivo  bod  if  s  and  reproduce  its 
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ftfier  wbldi  ii  peridifi&  In  line  eue  of  aome  fungi 
Umto  is  KB  intermediaiis  fllag^  known  ns  the  sclciroiimii. 
Tli«  genus  Clarieejm  oompmes  •  niunber  of  paraeitio  fangi, 
wliicb  derelop  in  the  pistil  of  Tarious  kinds  of 
Offieioft]  ergot  is  tlie  sderotiemn  of  Clariceps 
wbicli  xnfeets  the  grain  of  Sceale  eertaU  or  rye.  Bye  when 
Bit^dced  with  the  fnngiifi  is  called  spnrred  rye,  "secale 
cornntnm."  The  fiuigns  makes  its  appearance  during  th£_ 
early  days  of  the  pistil,  and  is  first  seen  at  the  base 
floccolent  mass — this  is  the  mycelium.  These  filame 
grow  and  inyade  all  ports  of  the  tissue  of  the  pistil  until 
they  form  a  white  mass,  on  which  the  dark  selerotium  soon 
makes  its  appearanoe.  As  it  grows  it  lifts  np  before  it  the 
remains  of  the  withered  and  blackened  pistil  and  casts  it 
away,  forming  ergo ti zed  rye. 

The  etymology  of  the  word  "ergot"  is  doubtful.  It  was 
originally  written  "  argot."  In  the  dictionary  of  the  Paris 
Academy  ergot  is  given  as  the  French  word  for  the  spur  of 
a  cock  or  the  claws  of  a  dog.  It  is  probable  that  the  drug 
is  called  ergot  from  its  resemblance  to  a  cockepur. 

It  seems  hardly  oonceiyable  that  so  singular  a  product  as 
ergot  should  have  escaped  the  notice  of  ancient  writers,  but 
no  distinct  reference  to  it  is  to  be  found  in  their  works  on 
mediciuo.  It  is  supposed  to  be  the  ignis  sacer,  or  ignis 
sanetii  Antoiiii,  of  tho  Middle  Ages,  It  was  employed  by 
women  to  promote  labour  pains  long  before  its  properties 
were  generally  rccogni^sed  by  the  medical  profession.  It 
was  originally  given  in  tbe  crude  form,  an  odd  number  of 
grains  being  admiuistered.  In  tLo  middle  of  tho  sixteenth 
century  Loncier,  of  Frankfort,  called  attention  prominently 
to  its  properties  and  uses.  It  was  not  nntil  1836  that  it 
found  a  pkco  iu  tbe  London  Pharmaoopojia. 

Ergot  is  imported  from  Franco,  Germany,  and  America. 
It  is  obtained  almost  cxoluBively  from  rye,  but  tho  same 
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fimgns  flourishes  on  graseeB  belonging  to  infttty  other  genera 
and  Bpccios.  Ergotj  itself,  is  liable  to  bo  fed  on  by  an 
lie  am  s,  which  often  destroys  the  whole  interior,  leaving 
only  the  shell  filled  with  the  excrement  of  the  aearue.  It 
is  advisable  not  to  nse  ergot  which  has  been  kept  for  more 
than  two  years. 

2.  AcTTVB  Pbinciplks. 

The  composition  of  orgot  is  very  complex,  and  the  active 
principle  to  which  its  most  important  action,  that  of  cansing 
contraction  of  the  uterus,  depends,  has  not  been  satisfac- 
torily isolated.  The  following  Hnhstauoea  have  at  one  time 
or  another  been  described  as  active  principlea  :— 

(1)  Ergotinumf  or  ergoiin. — This  ia  official,  and  is  com- 
monly known  as  Bonjean*s  ergotin.  It  is  not  an  alkaloid  or 
glncoflide,  but  a  purified  extract  of  ergot.  It  is  a  dark 
brown  extract,  having  the  odour  of  roast  beef*  It  ia  some- 
times  desiccated,  and  is  sold  in  the  form  of  brittle  liunpe. 
It  is  prepared  with  rectified  spirit.  There  ia  an  official 
solution,  the  injectio  ergotin©  hypodermica,  which  consists 
of  one  part  of  ergotin  dissolved  in  two  parts  of  camphor 
water. 

There  is  another  substance,  not  official,  sold  under  the 
name  of  Wiggcr's  ergotin,  a  resinous  reddish  substance, 
which  is  said  to  possess  ten  times  the  activity  of  orgoi 
Kiihler  examined  both  varieties  of  ergotin,  and  found  that 
Bonjcan's  contamed  all  the  constitnenta  insoluble  iu  water, 
whilst  Wigger*s  contained  all  the  solnblo  ones,  neither  of 
them  representing  all  the  properties  of  ergot. 

(2)  Ergotiuinum,  or  ergotinme. — This  is  a  substanco 
described  by  Tanret.  It  is  a  whitish  alkaloid,  usually 
amorphous,  but  sometimes  mot  with  in  a  crystalline  form. 
It  is  insoluble  in  water,  but  dissolves  in  alcohol,  ether, 
chloroform,  and  acids.     It  is  very  unstable,  and  decomposes 
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rapidly.     It  is  best  administered  bypodorraically  in  soln- 
tion   in   lactic  acid.     There   is  reason  to   believe  tbat   it 
is    physiologi cully  inactive,   and    that    any   therapeutical 
action   it  may  possess  is  due  to  the  admixture   of  otberi 
principles. 

(:3)  Echolwa^  or  ecbolin. — This  is  a  brown   amorpbona 
bitter  aiibstancGj  often   described    as  an   alkaloid.      It   i«i 
probably  not  a  pure  substance,  and  tbcrc  is  no  evidence 
that  it  IB  active. 

(4)  Eriifothnc  acid. — This  is  a  glycoside,  and  is  probably 
the  most  active  conetltnent  of  Bonjean's  ergotin,  and  of 
the  dialyzod  ergotin  of  Weniich.  It  gives  rise  to  ascending* 
pamlyeis  of  the  spinal  cord  and  braio,  both  in  frogs  and 
mammals,  with  loss  of  voluntary  motion,  paralysis  of  tbe 
VRBO-motor  centre,  and  fall  of  blood  pressTire.  It  does  not 
incroaso  utorino  contraction.  It  is  active  only  when  intro- 
duced bypodcrmically,  and  if  administered  by  tbe  stomaob 
it  is  decomposed  by  tbe  digestive  fcrnients,  and  split  np 
into  glncose  and  an  inert  base.  It  is  probable  tbat  it  is 
iisofnl  as  a  bEemostatic, 

(5)  Scltrotimc  add  is  simply  an  impure  form  of  ergotinio 
acid.  It  is  given  bypodermitmlly,  in  doses  of  from  a  bolf  to 
three-quarters  of  a  grain. 

(G)  Sphnceitnic  arid, — This  is  tbe  substance  wbicb  givea 
rise  to  the  gangrene  of  the  ergot.  It  produces  tonic  con- 
traction of  tbe  uterus. 

(7)  Cornvtiw. — This  is  an  alkaloid  which  in  pregnant 
animals  produces  clonic  contraction  of  the  uterus.  Like 
sphacclinic  acid,  it  can  be  extracted  only  hy  spirit,  and  is 
not  otmtaiued  in  watery  extracts  of  ergot. 

In  addition  to  these  priticiplcs  ergot  contains  about 
thirty-five  per  cent,  of  oil,  a  peculiar  sugar  known  as 
raykose,  and  two  colouring  matters — scleroxanthin  and 
sclorocrytl^rin. 
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It  is  proBaljlo  that  splmcclinic  acM  and  cornntine  are 
tlie  principles  wliicli  act  cliiefly  on  the  ntoniB ;  but  as  they 
at  present  can  hardly  be  regarded  as  commercial  produoe 
it  is  pafer  to  nso  a  fluid  extract  of  ergot,  such  as  the  official 
ergotin. 

3.  Pbepabations. 

The  preparations  of  ergot  are : — 

(1)  In/mum  ergoire, — Thia  is  an  infusion  prepared  witb 
boiling  distilled  water.  It  is  largely  emiiloyed  in  mid- 
wifery practice,  and,  sweetened  with  sugar,  is  readily 
taken  by  patieots.  Freshly  prepared  it  is  a  reliable 
preparation. 

(2)  Exiractum  crfjfotm  liquidum.'^ThiB  is  a  good  prepara- 
tion, andj  in  doses  of  a  drachm,  repeated  if  necesfiary,  exerts 
a  marked  influence  on  the  parturient  uterus. 

(3)  Tinetura  ergot$e, — This  is  made  with  proof  spirit,  and 
18  less  commonly  employed  than  the  other  preparations. 

(4)  Erfjtdimun  is  made  from  the  li<inid  extract  with  proof 
spirit.  The  hypodermic  injection  of  ©rgotin,  as  already 
mentioned,  is  a  ono  in  three  preparation. 

4.  EpiCKMirs  OF  Gaxotirne. 

The  prolonged  use  of  orgotized  broad  in  certain  districts 
is  repEted  to  give  rise  to  epidemics  of  dry  gangrene.  This 
disease  has  seldom  or  noTer  been  observed  in  Eugland,  but 
was  at  one  time  common  in  aome  parts  of  France,  whore 
rye  formed  the  principal  food  of  the  inhabitants.  It 
occurred  only  after  rainy  seasons,  when  the  grain  was 
largely  affected  by  ergot.  Attention  was  first  called  to 
tbe  subject  in  1676,  by  M.  Dodart.  The  patients  were 
usually  seized  first  in  the  lower  extremities,  and  the 
gangrene  was  attended  with  but  little  fever,  inflammation, 
or  pain*     The  disease  appeared   in  Switzerland    in  1709 
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and  1716,  and  many  people  were  afflicted  with  sweUinga 
of  the  feet,  legs,  and  anus,  which  degenerated  into  a 
gangrene  that  penetrated  to  the  bone,  and  ultimately 
resulted  in  the  separation  of  the  limb.  Dr.  WoUaston 
recorded  several  cases  in  one  fiunily  in  which  gangrene 
was  produced  by  partaking  of  damaged  wheat.  The  mother 
lost  her  right  foot  at  the  ankle ;  a  daughter,  aged  fifteen, 
was  deprived  of  hers  just  below  the  knee;  whilst  other 
members  of  the  family  lost  fingers  and  toes,  besides  other 
more  or  less  important  appendages.  It  is  possible  that 
the  gangrene  of  ergot  may  be  due  to  sphaoelinio  add, 
which  causes  spasmodic  contraction  of  the  blood-vessels. 
The  gangrene  produced  artificially  in  fowls  is  due  to 
permanent  occlusion  of  the  smaller  arteries  by  a  hyaline 
substance  formed  during  the  time  they  are  spasmodically 
contracted.  In  some  cases  of  gangrene  sclerosis  has  been 
noted  in  the  postero-lateral  columns  of  the  cord.  How 
far  the  gangrene  is  the  result  of  eating  ergotized  bread, 
and  how  much  of  it  is  due  to  the  absence  of  proper  food, 
it  is  difficult  to  determine;  ergot  administered  to  people 
living  under  the  ordinary  conditions  of  life  never  produces 
gangrene.  In  a  case  of  diabetes  insipidus  I  gave  half- 
drachm  doses  of  the  liquid  extract  every  three  hours  for 
months  together  with  marked  benefit,  and  without  the 
production  of  any  symptoms  of  gangrene.* 

6.  General  Action. 

Administered  in  large  doses  to  the  lower  animals,  ergot 
induces  profase  salivation,  vomiting,  dilatation  of  the 
pupils,  hurried  breathing,  a  frequent  pulse,  trembling  of 
the  limbs,  a  staggering  gait,  paraplegia,  thirst,  convulsions, 
and  finally  death.    Administered  to  man  the  toxic  action  is 

♦  British  Medical  Journal 1 1875,  vol.  ii. 
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eliglit.     Doses  of  an  ounce  of  the  fluid  extract  produce  no 
symptoms,  unless  tlie  patient  happens  to  be  preguont. 


6.  Special  Actions. 

TJie  chief  action  of  ergot  is  exerted  on  involuntary 
muscular  tissue,  and  the  form  of  muBCulai*  tissue  cMefly 
affected  is  that  compoeiug  tlio  uterus,  especially  the  uterus 
of  parturient  women.  It  docs  not  produce  piUBs  identical 
witli  those  of  labour  pains,  for  the  spasms  caused  by  the 
drug  are  more  fretiueut  and  more  prolonged.  In  largo 
doses  it  induces  tetanic  spasm  of  lb©  whole  organ.  It  is 
probable  that  ergot  acts  directly  on  the  involuntary  muscle 
itself,  but  it  is  conceivable  that  it  may  act  in  part  on  th© 
uterine  centre  in  the  spinal  cord.  It  is  doubtful  whether 
ergot  over  acta  as  an  abortefaciont.  Evidence  shows  that  it 
aids  the  expulsion  of  the  contents  of  tho  nterns  when  once 
labour  has  commenced,  but  is  powerless  to  start  the  process. 
It  is  an  eobolic,  but  probably  not  an  abortofacient.  It  has, 
however,  tho  reputation  of  being  an  ahortefacicnt,  and 
aristocratic  abortionists  usually  prescribe  three  drachms  of 
tincture  of  gossipium  and  one  onnco  of  Iic[uid  extract  of 
ergot,  the  directions  being  that  the  patient  is  to  take  a  tea- 
spoonf ill  in  a  wineglass  of  water  three  times  a  day. 

Ergot  produces  spasm  of  the  blood-vessels,  acting  both 
on  the  arteries  and  tho  veins.  When  the  web  of  a  frog's 
foot  is  placed  under  the  microscope  and  ergot  is  injected, 
the  vessels,  both  arterial  and  venous,  are  seen  to  undergo 
contraction.  When  the  arteries  of  the  thigh,  hack,  or  pia 
mater  of  a  rabbit  are  exposed,  and  ergot  is  admiiiistered, 
there  is  a  notable  diminution  in  their  calibre.  Wave-liko 
peristaltic  spasms  are  often  seen  in  the  ergotized  vi 
80  treated.  Tho  contraction  of  the  retinal  vessels  can  be^ 
seen  with  the  ophthalmosoopo  after  tho  administration  of 
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ergot  in  man.  Tlieao  foots  Boem  to  show  that  ergot  ooa- 
tracts  tliQ  blood- vesaele.  Supposing  tbiB  to  bo  tLe  cafie,  one 
would  expect  a  marked  rise  in  blood  preBaure  after  the 
injeetion  of  orgot ;  curiouely  cnougbj  however,  tlie  primary 
effect  Ib  to  produce  a  marked  fall  in  blood  proBsnre.  Thia 
is  probably  due  to  a  direct  action  of  the  drag  on  the  oardiao 
mnsole  when  the  injection  is  made  into  the  jngnlar  vein. 
As  confirmatory  of  this  theory  it  is  asserted  that  the  &U 
does  not  occnr  when  the  drag  is  introdaoed,  not  directly 
into  the  yein,  bat  hypodermically.  The  ultimate  effect  of 
ergot,  by  whatever  channel  it  is  introdaced,  is  to  raise  the 
blood  pressore';  this  is  nndonbtedly  dae  to  a  very  great 
extent  to  the  action  of  the  drag  on  the  medulla. 

Ergot  acts  on  the  inyoluntary  muscular  tissue  of  the 
intestines,  increasing  peristaltic  action.  The  exaggerated 
moyement  after  the  injection  of  ergot  is  very  noticeable 
post-mortem,  and  may  also  be  obseryed  during  life  through 
the  abdominal  walls. 

The  quantity  of  urine  secreted  under  the  influence  of 
ergot  is  increased  in  consequence  of  the  rise  of  blood 
pressure,  and  there  is  also  eyidence  to  show  that  the  con- 
tractile power  of  the  bladder  is  intensified. 

The  yoluntary  muscles  are  unaffected,  and  the  drug  exerts 
no  action  on  the  motor  nerves. 

In  the  lower  animals  the  spinal  cord  is  paralyzed,  and 
death  usually  ensues  from  paralysis  of  the  respiratory 
centre. 

In  its  action  on  the  uterus,  ergot  is  allied  in  action  to 
gossypium,  the  root  of  the  common  cotton  plant,  and  to  the 
smut  of  Indian  corn  ( Ustilago  maidii).  It  is  probable  that 
the  last-named  substance  contains  some  of  the  same  actiye 
principles  as  ergot.  In  its  action  on  involuntary  muscular 
tissue  ergot  is  allied  to  belladonna. 
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7.  Therapeutics. 

Ergot  IB  used  witli  sncceBS  in  almost  all  forms  of  l>leed- 
ingj  siicli,  for  example,  as  liiumoptysis  and  post-partuu^ 
liaemorrliago.  It  must  bo  given  in  largo  doseSj  and  no 
hesitation  need  be  felt  in  ordering  a  couplo  of  dracbme  or 
more  of  good  liqnid  extract  of  ergot  every  hour  or  oftenor. 
When  it  is  nndosirable  to  give  the  medicine  by  mouth,  the 
ergotine  may  bo  injected  hypodermically. 

Largo  doBGs  of  ergot  are  useful  in  aabinvolution  of  the 
uterus,  in  cases  of  menorrhagift^  and  eBpecially,  I  think,  in 
febroid  1 15  moor. 

In  diabetes  insipidus  large  doses  of  ergot  may  bo  given 
with  every  reasonable  proBpect  of  effecting  a  permanent 
cure, 

COD  LIVER  OIL, 

Cod  liver  oil,  oleum  raorrhnro,  oleam  jccoris  aaelli,  or 
oleum  jccorifl  gadi,  is  the  oil  extracted  from  the  fresh  liver 
of  the  cod,  gadus  morrhua.  Practically,  bowever,  the  oil  is 
not  infretjucntly  derived  from  the  Hver  of  other  species  of 
gsdus,  such  as  the  dorse,  the  ling,  the  coal  fish,  the  pollack, 
and  the  whiting.  Although  wo  have  no  record  fixing  the 
exact  date  when  cod  liver  oil  was  first  used,  wo  have  reason 
to  believe  that  it  ig  a  remedy  of  vory  considerablo  antiquity. 
The  Greenlandors,  Laplandera,  and  Esc^nimauz  were  ac- 
quainted with  its  virtues  long  before  they  came  in  contact 
with  civilization. 

It  is  chiefly  to  the  writings  of  Dn  Ilugbos  Bennett 
("Treatise  on  the  Oleum  Jecoria  AsoUi,"  1841),  and  of  Dr. 
C.  J.  B,  Williams  (1849),  that  we  are  indebted  for  the 
introduction  of  cod  liver  oil  into  modern  medicine.  The 
oil  employed  by  those  observers  was  a  very  crude  product, 
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and  it  was  not  until  1853  tliat  Potor  MtUler  introduced  his 
method  of  obtaining  the  oil  by  a  process  of  steam  extraction. 

Cod  liver  oil  is  procurod  from  Norway  and  Newfound- 
land. In  Norway  most  of  tbo  cotlfish  are  taken  in  the 
noiglibourhood  of  the  Lofoten  islands,  witliiu  the  arctic 
circle,  the  annual  yield  being  somewhere  about  24,500,000 
fish*  Amongst  cod  liver  oil-producing  conn  tries  Norway 
naturally  takes  the  first  place.  This  is  due  to  the  fact  that 
the  Norwegian  fisheries  are  carried  on  under  circumstttnoes 
much  more  favourable  than  aro  met  with  elsewhere.  Tho 
steam  process  of  ejctraction  requires  a  supply  of  absolutely 
fresh  livers,  and  the  fishing  grounds  of  Lofoten  and  Boms* 
dalen  are  situatod  so  near  the  coast  that  the  boats  leaving 
in  tbo  morning  arc  bock  again  with  their  catch  of  fish  in 
the  course  of  a  few  hours.  Off  the  banks  of  Newfouiulluud 
fleets  of  smacks  aro  employed  collecting  tho  fish,  which  arc 
taken  to  an  attendant  steamer,  whero  tbo  process  of  ex- 
traction is  carried  on. 

There  are  three  difForont  and  distinct  processes  by  which 
the  oil  may  bo  extracted : — 

1.  Tho  livers  aro  packed  in  high  vats,  famished  with 
three  sets  of  taps  at  ilifiereut  heights,  and  exposed  freely 
to  tho  rays  of  the  sun.  The  highest  tap  yields  a  pale  oil 
free  from  impurities ;  from  tho  mi<ldlo  tap  is  obtained  a 
light  brown  oil,  whilst  tho  buttum  tap  ftirnishos  a  dark 
brown  oil.  Tbo  remaining  mass  of  the  livers  yields,  by 
hoat  and  presaure,  an  oil  which  is  unsuitcd  for  medical 
pnrpofles. 

2.  The  second  method  of  preparing  tho  oil  is  by  boiling 
tho  livers  in  water,  and  then  skimming  off  the  oil  from  the 
BuHaee*  It  is  filtered  to  free  it  from  albumin,  cellular 
tissue,  and  other  impurities, 

3.  The  third  mctliod  is  the  best  and  yields  tbo  purest 
oil.     The  livers  ai-e  collected  diuly  so  that  they  are  al  vayit 
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perfectly  fresh,  aiitl  they  are  carofully  exaniiacd  go  as  to 
remove  all  traces  of  blood  and  other  foreign  bodies.  They 
are  then  sliced  and  expOBcd  to  a  temperature  of  180°  F., 
till  all  tho  oil  haa  draiaed  away  from  them*  The  oil  so 
obtained  is  filtered,  and  exposed  to  a  temperature  of  50°  F,, 
to  eoagnlato  the  solid  fat,  after  which  the  oil  is  again 
filtered,  and  then  run  into  bottles  carefully  corked  to  exclude 
the  accCBS  of  air.  This  method,  which  is  known  as  tho 
"  steam  process,"  was  introduced  by  Peter  Mailer,  and 
the  great  difference  between  it  and  the  older  methods  is 
that  the  oil  pure  and  eimplo  is  extracted  from  the  Hvors 
instead  of  tho  oil  mixed  with  a  great  number  of  decomposi- 
tion products.  In  order  that  tlds  process  may  bo  carried 
out  with  due  regard  to  its  essential  principle,  it  is  necessary 
that  tho  livers  should  bo  absolutely  fresh.  If  over  twelve 
hours  aro  allowed  to  elapse  after  tho  capture  of  the  fish, 
first-rate  oil  cannot  be  procured  from  their  livers. 

There  is  no  test  for  the  purity  of  cod  liver  oil.  Leaving 
adulteration  out  of  the  question,  and  assuming  a  genuine 
epeoimen  of  oil  from  gadus  morrhna,  tho  only  criteria  on 
whicli  reliance  can  bo  placed  are  colour,  tftste,  and  smelL 

The  only  form  of  cod  liver  oil  rendered  official  is  the 
"light"  oO.  It  is  defined  as  a  pale  yellow  oil  with  a  slight 
fishy  odour,  and  bland  fishy  tosto.  The  best  kinds  of  cod 
liver  oil  are  as  nearly  as  possible  colourless  and  tasteless. 
Some  people  prefer  tho  coarse  brown  oil,  but  they  are 
decidedly  in  tho  minority,  and  practically  it  is  found  that 
the  paler  tho  oil  tho  better  it  is  adapted  for  medicinal 
purposes.  The  darker  varieties  have  the  same  composition, 
but  they  contain  more  empyromatic  matter,  aiul  are  less 
agreeable  to  tho  taste.  Nowadays  no  one  even  thinks  of 
prescribing  the  brown  oil.  It  is  simply  an  abomination, 
and  it  is  almost  inconceivablo  that  any  patient  could  ho 
found  willing  to  take  it.     Some  people  seem  to  delight  in 
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naatj  medicines,  but  there  is  no  adTantage  in  taking  this 
naiiBcous  componud. 

Cod  liTer  oil  is  a  food  rather  than  a  medicine,  and  much 
of  its  utility  is  due  to  its  ready  absorption  and  quick 
assimilation.  ^ 

That  cod  liver  oil  is  more  readily  absorlied  than  olive  oil V 
can  he  demonstrated  by  a  very  simple  experiment.     If  two 
loops  of  intestines  are  fillt)d,  one  with  cod  liver  oil  and  the 
other  with  olive  oil,  and  then  replaced,  the  one  containing 
cod  liver  oil  soon  becomes  less  distended  than  the  other. 

Cod  liver  oil  is  eaeUy  digested,  bocauso  a  portion  of  the 
fat  is  in  the  form  of  fatty  acids.  When  these  reach  the 
intestines  they  become  at  once  saponified  without  the 
coiiperation  of  the  pancreatic  ferment,  and  they  emulsify 
the  remaining  fat  and  favour  its  absorption.  M 

That  cod  liver  oO  is  readily  absorbed  may  be  demonstrated   ™ 
by  a  very  simple  experiment.     In  capillary  tubes  moistened 
with  water  fata   rise  very   little,  but  when  the  tubes  are 
moistened  with  bile  the  fats  rise  readily. 

Fats  pass  with  difficulty  through  moist  animal  membranes, 
but  if  the  membmno  is  moistened  with  bile  they  pass 
through  readily. 

Cod  liver  oil  is  not  absorbed  by  the  stomach,  but  pro* 
motes  tho  conversion  of  starch  into  sugar.  After  absorption 
from  tho  intestines  the  chief  portion  of  tho  fat  passes  into 
the  lac  teals,  and  a  little  iuto  the  veins  to  be  convoyed  to  fl 
tho  liver,  there  to  bo  converted  into  cholio  acid.  The  " 
cholie  acid  nniting  with  the  soda  set  free  when  the  hydro* 
chloric  acid  of  the  gastric  juice  is  poured  iuto  the  intestines, 
forma  a  kind  of  soap,  consisting  of  tanrochlorate  and 
glycocholato  of  glycerine.  These  again  find  their  way  into 
the  intestines,  where  tho  base  unites  with  the  acid  of  the 
gostric  jnice  from  which  it  has  boon  separated.  The 
inflitonco  of  cod   liver  oil  on  the  secrotiou  of  tho  bile 
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variea  according  to  cirmimBtanceSj  for  if  taken  od  an  ©rnpty 
stotnacfi  it  lessens  biliary  secretion,  wMlst  if  taken  with  or 
after  food  it  increases  it. 

Cod  liver  oil  aftor  paesing  into  the  blood-vessels  influences 
tlio  nutrition  of  the  blood  corpuscles,  contributing  to  their 
formation  and  dovolopniont.  It  ia  found  thut  in  health  cod 
liver  oil  causes  a  decided  increase  in  the  number  of  blood 
corpuscles,  and  also  a  slight  increase  in  the  number  of  white 
ones.  In  virtu©  of  its  pro]>erty  of  stimulating  nutrition, 
cod  liver  oil  improves  all  the  functions  of  the  body,  although 
it  has  no  specific  action  on  any  of  the  organs  themselves. 

There  seems  to  bo  very  little  douht  that  animal  fats  such 
as  cod  liver  oil  exert  a  nauch  more  powerful  influence  on 
the  system  than  do  vegetable  fats,  and  the  superiority  of 
the  fat  obtained  from  the  livor  is  sappoBcd  to  bo  dne  to 
their  more  ready  absorption.  Whether  the  fat  obtained 
from  tho  liver  of  the  cod  possesses  any  particular  advantage 
over  fats  derived  from  tho  Hver  of  other  animals  moy  be 
open  to  quostion. 

Cod  liver  oil  is  not  absorbed  in  nnlimited  quantities,  and 
if  given  in  excessive  doses  produces  nausea  and  diarrhoea, 
and  is  eliminated  with  the  ffpcos.  As  a  rule,  fats  are 
consumed  in  tho  body,  the  quantity  eliminated,  either 
with  the  faeces  or  the  iirine,  being  very  small. 

Cod  liver  oil  is  of  such  inestimable  value,  not  only  in 
phthisis  but  in  all  wasting  diseases,  and  it  is  so  universally 
employed,  that  a  mere  reference  to  its  use  as  a  fattening 
agent  is  all  that  is  necessary. 

Cod  liver  oil  is  nsoful  in  the  chronic  diseases  of  children 
arising  from  mal-nntrition  in  the  various  manifestations  of 
scrofola. 

It  is  just  as  UBoful  for  old  people  as  it  is  for  children. 

The  points  in  the  administration  of  cod  liver  oil  as  a 
therapeutic  agont  are : — 
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1.  That  the  oil  slionld  be  of  pale  colour  and  praoticallj 
tasteloBB  and  odonrless. 

2.  That  the  initial  dose  should  be  a  tea-spoonfdl,  and 
that  the  mazimnm  dose  should  not  ezoeed  a  table-spoonfdL 

3.  That  it  should  be  given  immediately  after  food,  so  as 
to  form  practically  a  portion  of  the  meal. 

The  oil  may  be  given  by  itself;  with  a  pinch  of  salt; 
floating  on  a  glass  of  frothed  up  stent;  or  floating  on  the 
top  of  a  mixture  such  as  the  gentian  and  soda  mixture. 
The  following  prescriptions  for  **oil  sauce,"  designed  by 
the  lato  C.  J.  B.  Williams,  are  well  known : — 


(1)  Dilute  phosphoric  acid 
Solution  of  strychnine 
Tincture  of  orange-peel 

Syrup  of  ginger       

Compound  infusion  of  orange-peel 

The  dose  is  one  table-spoonful. 

(2)  Dilute  phosphoric  acid 
Hypophosphite  of  sodium  ... 
Tincture  of  quinine 

Glycerine 

Compound  infusion  of  orange 


^  02. 

.  1  dr. 
1  oz. 
1  oz. 

to  8  0Z8. 


..     ^oz. 
2  drs. 
..     l^oz. 
..     1  oz. 
..to 8  oz. 


Doso,  one  table-spoonful. 

(3)  Dilute  nitric  acid 3  drs. 

Tincture  of  calimila  ...         ...         ...     1  oz. 

Syrup  of  ginger       1  oz. 

Compound  infusion  of  orange        to  8  ozs. 

Dose,  one  table-spoonful. 

On  theoretical  grounds  the  custom  of  giving  cod  liver  oil 
with  an  acid  mixture  is  open  to  criticism. 

Cod  liver  oil  is  sometimes  given  in  the  form  of  an 
emulsion,  but  these  preparations  are,  as  a  rule,  not  palatable, 
and  have  no  advantage  over  the  pure  drug.    The  substances 
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commonly  employed  m  emuleifying  agents  arc  oggs,  dextrine, 
extract  of  malt,  quillaia,  coudenBed  milk,  and  vaiious  gums. 
A  fairly  good  emulsion  may  be  made  by  rubbing  up 
togotlier  cod  liver  oil,  tbo  yolk  of  ogg^  powdered  tragac^uth, 
elixir  of  saecbariue,  Bpirifc  of  chloroform,  esBeutial  oil  of 
almonds,  and  water.  The  euccess  of  the  emulsion  depends 
less  on  the  proportions  of  the  ingredients  than  on  the^ 
amount  of  time  devoted  to  amalgamating  them. 

In  connection  with  the  uao  of  cod  livor  oil  as  a  fattening! 
agent  it  la  of  interest  to  note  that  in  maoy  parte  of  America 
caator  oil  in  haKH>nnco  or  ounce  dosos  is  largely  used  for 
this  piii'poso.  It  is  quito  trao  that  for  tho  first  week  or  ten 
days  it  purges  freely,  but  tolerance  is  soon  established  and 
phthisical  patients  rapidly  gain  fltfsh.  In  Egypt,  castor  oil 
IE  commonly  used  m  a  salad  dressing,  and  after  a  few  days 
it  rarely  produces  any  incouvemence. 


CANTHAEIDES. 

1.  Oeioix. 

The  Oantharis  vesicatoria,  Lytta  vosicatoria,  blister  beetle 
or  Spanish  fly,  is  indigenous  to  Southern  and  Central  Europe, 
and  is  collected  in  Euseia  and  SicOy,  but  chiefly  in  Hungary. 
The  '*  flies  "  are  sometimes  mot  with  in  England,  but  very 
rarely.  During  the  montha  of  May  and  Juno  they  swarm 
on  the  ash,  privet,  lilac,  and  eldor.  They  are  cuUectod 
nsnaUy  in  the  early  morning,  or  in  the  evening,  when  thoy 
are  drowsy,  by  spreading  cloths  under  the  trees,  which  are 
then  shaken  or  beaten  with  long  poles.  The  beatcra  wear 
masks,  and  their  hands  are  protected  with  gloves.  The 
insects  arc  killed  by  dipping  tbem  for  a  moment  in  boiling 
vinegar,  after  which  they  are  dried  on  hurdles  eovcred  with 
sheets   of  paper,     They   are   preserved  in   weU-Btopporw 
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bottles,  and  a  few  drops  oi  strong  acetic  acid  are  usually 
added  to  provcnt  the  ravages  of  mites  wMdi  attack  tliem 
freely.  The  beetles  iiavc  a  peonliar  urinous  odour,  and  a 
hot,  burning  taste.  Their  appearance  ie  ao  well  known  that 
it  is  nDcdless  to  describe  them.  The  finely  powdered  can- 
tharides  is  of  a  greyish  brown  colour,  miied  with  minute 
shiniog  green  particles— the  fragmonta  of  the  elytra  or  wing 
cases. 


2.  Active  Phinoiple. 

The  active' principle  of  cantharides  is  a  crystalline  flub- 
stanoe  known  as  cauthariclin.  It  is  nsQallyin  flat,  glistening 
rectangular  prisms.  It  is  soluble  in  glacial  oootic  acid,  in 
chloroform,  and  in  oils,  but  is  insoluble  in  water^  and  only 
very  slightly  soluble  in  cold  aloohol, 

3,   Pe£PA£ATI0NS. 

There  aro  seven  pircparations  of  cantliaridos.  The  acetum 
or  yiuegar  contains  glacial  acetic  acid,  which  is  one  of  the 
best  solvents  for  cantharklin.  The  linimentum  cantharidis, 
also  known  as  liquor  cpispasticus  or  blistering  fluid,  is  made 
with  acetic  ether.  There  are  two  plasters,  the  emplastruiu 
cantharidis  or  cantharides  plaster,  and  the  emplastrum  cale- 
fauiens,  the  warm  or  warming  plaster.  There  are  two  other 
preparations  for  external  usoj  the  ointment  and  the  charta 
epispastica  or  blistering  paper.  The  tincture  is  the  only 
preparation  given  internally. 

4,  Physiological  Action. 

Preparations  of  cantharides  applied  to  the  surface  of  the 
skin  pi'oduce  njbtilacient  and  irritant  ffleetn,  followed  by 
veiication.  When  strong  iireparations,  such  as  the  liquor, 
are  employed  they  excite  in  a  variable  time,  depeuding  on 
the  strength  of  the  application,  tiugling,  smarting,  and  a 


PHARMACOLOGY  AND  THERAPEUTICS.  543 


sense  of  hoat,  the  papillro  becoming  reddened  and  elongated, 
and  on  tbese  papular  olevations  minntG  vosiclea  arc  formod, 
which  gTadually  enlarge,  and  hy  lateral  extension  coalesce, 
80  as  to  form  blobs  of  rarioas  fiizos  filled  with  an  albuminous 
fluid.  When  the  application  is  prolonged  suppuration, 
ulceration,  and  even  sloughing  may  ensue.  The  effects  of 
cantharides  differ  from  those  of  mustard  chiefly  in  being  less 
rapid  but  more  severe. 

The  tinctnro  of  cantharides  taken  iotornally  produces  an 
unpleasant  burning  taste  in  the  mouth,  and  may  give  rise  to 
inflammation  and  vesiciition  of  the  mucous  membrane.  The 
e^ect  on  the  a^sopbagus  and  stomach  is  similar.  Inflam* 
mation  is  excited^  and  the  patient  suflbrs  from  diarrhcea  and 
vomiting.  There  is  difScnlty  in  swallowing,  and  the  stools 
and  vomited  matter  are  mixed  with  blood  and  mucus. 
Peritonitis  is  excited,  the  temperature  is  elevated,  and  the 
puke  q^uickoned.  Prom  the  stomach  the  active  principle  is 
absorbed  into  the  blood,  and  in  the  process  of  elimination 
gives  riso  to  irritation  uf  the  nrinai'y  passages  and  organs 
of  generation.  The  moat  noticeable  symptoms  are  pain  in 
the  loins,  a  burning  sensation  referred  to  the  bladder  and 
urethra,  irritation  of  the  glans,  penis^  and  sexual  excitement, 
Tho  patient  suffers  from  painful  and  persistent  erections, 
difficulty  of  micturition,  or  suppression  of  tho  urine.  The 
urine  contains  albumin,  and  not  infrequently  blood.  The 
inflammation  produced  by  cantharides  begins  in  the  glome- 
ruli, and  not  iu  the  straight  tubes.  Tho  first  condition 
of  the  kidneys  noticed  after  the  administration  of  cantharides 
is  extravasation  of  leucocytes  into  the  glomeruli,  and  an 
exudation  of  a  fibrous  matrix*  This  is  followed  by  filling 
uf  the  glomeruli  and  the  proximate  tubules  with  a  granular 
fluid,  after  which  comes  swelling  of  the  cells  of  the  capsule. 
Next  in  order,  swelling  of  tho  cells  of  the  collecting  tubes 
and  of  the  whole  urinary  tubule  is  observed  ;  and  in  the  last 
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stage,  multiplication  of  the  cells  of  tlie  straight  csoUocting 
tnbes  which  are  thrown  off,  so  that  the  lumen  becomes  filled 
with  exnded  cells. 

When  the  kidneys  are  afifecled  cantharidcs  must  bo  em- 
ployed cautiously,  or  it  may  not  be  eliminated  by  those 
organs.  In  young  i)6ople,  and  those  debilitated  by  disease, 
it  shouM  be  used  as  a  yesicant  with  the  greatest  caution,  as 
from  the  low  vitality  of  the  tissues  it  is  apt  to  produce 
sloughiug  and  gangrene.  The  contraction  of  distant  capil- 
laries is  not  itifre(|nently  followed  by  a  paretic  distension 
and  lowering  of  trophic  change,  analogous  to  the  condition 
which  gives  rise  to  the  occurrence  of  duodenal  ulcer  after 
severe  buniB  of  the  surface. 


6.  Theuapedtics. 

Preparations  of  cantharides  are  largely  employed  as  local 
applications  for  promoting  the  growth  of  the  hair.  The 
following  is  a  useful  lotion  ;^ 


Tiocture  of  cantharides 

0  drs. 

Tincture  of  uui-vomica 

.     3  drs. 

Distilled  vinegar    .., 

2^0Z8, 

Tincture  of  capsicum 

..     Idr. 

Spirit  of  rosemary 

2  ilrs. 

Elder  flower  water 

, 1  oz. 

Eose  water 

toGozs, 

Largo  doses  of  cantharidcs  are  useful  in  impotence, 
especially  in  the  impotence  of  elderly  men.  The  following 
prescription  usually  exorcises  a  beneficial  effect : — 

Tincture  of  cantharidcs  .,,  2^  dra* 

Tincture  of  perchlorido  of  iron  *2  drs. 

Tincture  of  nnx-voiaica  ...  1  ^  drs. 

Dilute  phosphoric  acid  ...      ^  oz. 

Glycerine    ,..  .  ...     3  drs. 

Elixir  of  orange  ...      1  oz. 

Water  .  tuHozs. 


An  eiglilli  part  to  bo  tttkea  tliroo  timoB  a  day  aftor  moals. 

It  is  undoEbtetlly  useful,  but  accessory  treatment  will  bo 
fonnd  useful. 

Soino  people  in  tboBo  casca  place  more  reliance  on  a  pill 
containing  two  grains  of  extract  of  damianaj  a  tj^uarter  of  a 
grain  of  nux-vomicaj  and  a  bundrodtb  of  »  grain  of  phos- 
pbonis,  but  tbo  mixture  rarely  fails, 

Aa  a  local  application  a  lotion  containing  half  a  dracbm 
of  tinctnro  of  cantharidee  in  six  cmncoB  of  water,  Bcented 
witb  eau  de  Cologne  or  elder  flower  water,  is  frequently 
rocouimGnded  by  irregular  practitioners. 

Small  doses  of  cantbaridefl  may  bo  relied  on  to  cure  the 
alight  incontinence  of  urine  whiub  in  women  is  frequoutly 
associated  witb  paroxysmal  cougb.  Half  a  drachm  of 
tincture  of  cautbarides  is  prescribed  witb  four  ounces  of 
water,  and  of  this  a  tea-spoonful  is  taken  hourly.  It  rarely 
fails  to  efifeet  a  cure  in  twenty-four  Lours. 

Externally  cantbarides  is  of  the  greatest  yaluo  in  the 
form  of  "flying  blisters."  Half  a  dozen  pieces  of  om- 
plasti'um  cantbarides  the  size  of  half  a  crown  should  be 
applied  to  the  chest  and  back  in  cases  of  pleurisy  and  pleuro- 
dynia, taking  care  to  remove  them  to  some  other  part  before 
they  produce  yesication.  This  mode  of  treatment  acts  as  a 
powerful  Btininlant  in  cases  of  fever  in  which  a  typhoidal 
condition  is  the  chief  danger. 

When  larger  blisters  are  applied,  and  a  bleb  is  formed,  it 
is  better  to  cover  it  witb  cotton  wool  and  allow  the  serum 
to  be  absorbed  rather  than  to  cut  it  and  evacuate  the 
fluid. 

Blistering  fluid  ia  a  very  uncertain  preparation,  and  even 
when  the  skin  has  been  previously  poulticed,  or  fomented, 
it  often  fails  to  raise  a  blister. 


SYNOPSIS 


OP 


PHAKMACOLOGICAL  ACTIONS, 


II 


PHARMACOLOGICAL  GROUPS. 


1.   EXHILARANTS. 

Alcohol.  Tea. 

Ether.  Coffee— Caffeine. 

Chloroform.  Coca — Cocaine. 

Opium  (small  doses). 


2.  Delibiants. 
Cannabis  indica — Cannabin. 

Belladonna — Atropine — Homatropino. 
Hyoscyamus — Hyoscyamine. 
Stramonium. 

Alcohol. 

Ether. 

Chloroform. 

Turpentine. 

Nitrous  Oxide  Gras. 


550     PHARMACOLOGY  AND  THERAPEDTtCa 


4 


3.  Htpnotics  OB  SopoBin(». 

Opium.  Paialdeliyde. 

Moipliine.  Batyl-ohloial-hydride. 

Codeine. 

Salphonal. 
Chloral  Hydrate. 

Alcohol. 


4.  Cbbebbal  Skdatiyes. 

Bromides.  Lettuce. 

Hop.  Alcohol. 

Beer.  (Brandy-and-waterhot). 


5.  Genebal  Anjesthetios. 

Chloroform.  Tetrachloride  of  carbon. 

Ether.  Ethidene. 

Nitrons  Oxide  Gas.  "  A.  C.  E."  mixture. 


6.  Local  Anjesthetics. 

Ether.  Carbolic  acid. 

Ice.  Menthol. 

Cocaine.  Thymol. 

Aconitine.  Volatile  oils. 
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^^                                 7.  Spinal  Stimulants.                                  ^^^| 

Nui-vomica.                               Ignatia.                             ^^^^ 

Strjclinino.                                                                        ^^^H 

BruciDe.                                 ThcbAiDo.                          ^^^H 

Cannnbis  indica.               ^^^| 

8.   SriNAL   SEDATIVEg.                                                   ^^H 

Bromides.                              Butjl-chloral  hydrato.           ^^^H 

Obloral  hydrate.                   Pliysostigma.                           ^^^| 

FaraldeliycTo.                              rbysostigmine.                  ^^^^| 

9.  Obrebral  Convulsants.                                      ^M 

Picrotoxin.                                                     ^^H 

Camphor.                                                ^^^M 

10.  Pabalyserb  op  Motor  Nkrves,                       ^^H 

Curftre.                                       Ekhyl-Btrychnino.                ^^H 

Curarino-                                Methyl-etrychaiuo,                   ^^ 

Conium.                                     Methyl -atropine.                ^^^| 

Coniine.                                 Ethyl-nicotine*                  ^^^| 

Methyl-nicotine,                    ^M 

Many  other  substitution  compounds  of  alkaloida  Lavo          ^M 

this  action.                                                                                    ^^^M 

VCOLOCT  AND  THERAPEUTICS. 


It*  Diaphoretics, 

Jhbocindi.  Acetate  of  ammontnm. 

Pilocarpine.  Doror's  powtler* 

Ifnsoarine. 

Piorotoxi  ii .  Al  cohol . 

Ether. 


1 

2,  Anuvduotics. 

Bolladonim. 

Jaborino. 

Atropine. 

Hamatropine< 

Pilocfirpine  (small  doses). 

Hyoflcyftmns. 

Hover 'a  powder       ., 

Hyoscyimiinc 

'.                 Picrotoxin.              „ 

Stramonium. 

Agaricns. 

Agarioine. 

13,  Mydriattcs. 

Belladonna. 

IlyoBcyamtis. 

Atropine. 

HyoBcyauiino. 

Homfttropinr 

Cocaine. 

Gelsomine. 

14.  Myotics. 

Physostigmine. 

Pilocarpine. 

Opium. 
Morphine. 

Cooaino  is  used  as  an  anooetbctic  for  tho  eye,  and  when 
dilntftiion  of  tbo  pupil  is  objectionabln,  it  ie  nscd  in  conjunc- 
tion with  oBcrino. 


ISAXKiOBiiOGT 


Atropine. 

Stijclmioe. 

CocAine. 


23^  SAUTATORa 

Juborandi  Picrotoxin. 

Piloe«rpi]i0. 
MoMMine.  Meronrj. 

24.  Mouth  Dryerb, 

Hyoscymmni, 
Hyoficyamine. 

StTftmnniiim. 

Jftborme. 
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25.  Stomachic  Tonjob.                              ^^H 

Quinine.                             Chiretta.                         ^^^| 

Cusparia.                        ^^^| 
Gentian.                                                                       ^^^| 

Caliimba.                             Nux  vomicn.                   ^^^| 

Quassiu.                                   Stryclinine.                 ^^^^ 

26,  Dm  FN  [SERES  OF  Secretion.                        ^^H 

Acids.                                               ^^^M 

Opium.                                               ^^^^^ 
BellailonDa.                                       ^^^| 

27.  Emetics.                                          1 

Apomorphino  (hypoderinically).       Tartrated  aatimony.             ■ 
Snlpbaie  of  zinc.                                Snlpliate  of  copper,             B 
Ipecacuanha,                                         Common  siiU.                  ^^M 
Mu^tanl.                                                Mustard.                        ^^^| 

28.  Stomachic  Sbdatives.                                  H 

Bismuth.                                                      ^^H 

Hydrocyanic  acid.                                      ^^^H 
1                                                 Oxalate  of  cerium*                                   ^^H 

1                                             Opium.                                                  ^^H 

vnk       fmuntji 

CQUOOT  AKD  THERAPEUTICS,                ^^B 

39*  PtmoATinssL                              ^^^^M 

FS^                                         Colocynili.            ^^H 
Honey.                                      Scammony.            ^^^| 
MaDDa.                                     Jalap.                    ^^^H 
Castor  oil.                                 Blue  piU.              ^^^| 
Senim.                                         Elatcritun.             ^^^| 

Elat£rin.            ^^^H 
^K            Magnesia.                                  Crolon  oil.             ^^^H 
^H            Salino  pnrgativee.                                                  ^^^[ 

^^^H                              80.  CH0L4O0OUE8. 

^V            Blue  pill.                                    Iridiii. 
^H            Podophyllin.                             Hyd  mfttis, 
^^^^     Enonymin.                                    Hydrastin. 

^^^^                     31.  Anthelmintics. 

^m           Filiimas,                                  Kamelft. 
^H           Santonioa.                                   Eonsso. 
^M              SantoniD.                                Aroca  nut. 
^M          Pomegranate  root. 

^H           Infusion  of  quassia  (enema). 

^H           Tineturo  of  pejrchloTide  of  iron  (enema). 

^H           Salt  and  water  (enema). 

^H^          Torpfntine. 
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32.   DlFRETICS. 

Digitalis.  Junipor. 

StrophautbuB.  Alcohol^  Gin. 

Broom,  tope.  Fottkeli  aalte. 

Caffeine.  Acetate  of  ammoniura. 

Copaiba. 


33.  PBODUcaas  of  H^matueia  and  Albuminuria. 

CaQtbaridoB. 
Turpentine. 
Carbolic  acid. 


34,  Pboducers  of  Glycosuria. 

Nitrite  of  amyl. 
EtLer. 
Chloroform. 
Carbonic  oxide. 
Morpbine  (large  doses). 


35.  Vesical  and  Urethral  Alterativks. 


Copaiba, 
Cubebs. 
Sandal- wood. 


Benzoin. 

Eucaljptnp. 
Pure  terelMjne. 


Santonin,  rhubarb,  carbolic  acid,  and  rosorciii  colour  the 
iirino,  whilst  turpentine,  eucalyptus,  and  pure  terelene  givo 
it  a  oliaracteriistic  odour. 
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36.  Aphbodisugs. 
Nnz-Tomioa.  Tinotnre  of  perohloride 

Stryohnine.  of  iron  (large  doses). 

Cantiiarides.  Damiana. 

Phosphoms. 

37.  AHAPHBODiaiACB. 

Bromides. 
Tobacco  (?). 


38.  EiaiSNAaoQUBS. 

Permanganate  of  potassinm.  Senecio. 

Binoxide  of  manganese.  Senecin. 

Borax. 

Ergot. 

39.  EcBOLics. 

Ergot. 
Ustilago. 
Cotton-seed  oil. 

Savin. 


40.  Abobtipacients  (?). 

Ergot.  Pennyroyal. 

Ergotin.  Bitter  apple. 

Cotton-seed  oil.  Parsley. 

Savin.  Apiol. 
Green  tea. 
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WEIGHTS   AND   MEASURES. 

The  original  standarcl  of  weight  was  a  nftturul  object — 
a  grain  of  wheat.  In  tlio  reign  of  Honry  IIL  it  was  decrood 
that  the  English  ailrer  penny  should  weigh  thirty- two 
grains  of  wheat,  well  dried  and  selected  from  the  middle  of 
the  car. 

Tho  following  was  the  Tboy  or  Apothboauiks  weight : — 


'ouud. 

OUUOM. 

t>rftchDiii. 

Scruple*. 

Qniiu. 

1 

=       12 

=      96 

= 

288 

— 

5760 

1 

8 

^ 

2i 

^ 

480 

1 

= 

3 

1 

= 

60 

20 

This  has  been  abolished  for  weighing  drugs,  and 
Atoibdupois  Weight  has  been  substituted,  which  is  as 
folio  wa  I — 


Poond. 

1 


OanoM. 

16 


Grftlna. 

7000 
437-5 


Or,  putting  it  in  another  way— 


1  grain 
1  ounce 
1  pound 


=     437*6  grains 

^     16  onnoes     =     7000  grains 


I 


The  dxaohm,  although  not  ofBcitilly  recognizud  for 
weigh t«j  is  need  as  the  equivalent  of  sixty  grains  ;  tho  term 
sertiplc    is  aumotimos  used   us    the   ctiuivulont    of    tweuty 


grains. 
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For  measuring  medicines  we  employed  iHPEBiAii  Meabube, 
which  is  as  follows:^ 


Gallon. 

1 


Pint*. 

8 
1 


Fluid  ouuccfi. 

160 

20 

1 


Flald  drMhmsu 

1280 

160 

8 

1 


MiaUna. 

76800 

9600 

480 

60 


A  pint  of  distilled  water,  at  15-0-  0.  (60°  F,)  weighi 

7201 '2  grains,  and  the  fluid  oune©  under  the  same  circnm- 

8tanc€fl  456*7  grains, 

A  g&llou  weighs  10  lbs*  of  water.  ■ 

A  drop  is  supposed  to  bo  equivalent  to  a  minim,  but  tlii« 

is  only  a  rough  calcnlatioD,  and  is  by  no  means  correct  in 

aU  cases. 


Approximately, 

A  toa-cup  holds 
A  sherry- glass 
A  table- spoonful 
A  dessert'spoonful 
A  tea-Bpooni'ul 


4  fluid  ounces. 
2  fluid  ounces. 
4  fluid  drachms. 
2  fluid  drachms. 
1  fluid  drachm. 


Those  statements  are  all  more  or  loss  incorrect.  Of  late 
years  our  spoons  have  little  by  little  beon  getting  bigger 
and  bigger,  so  that  the  fluid  drachm  is  represented  by  an 
egg-spoon  f'lilj  whilst  the  tea-spoon  usually  holds  from  two 
to  three  fluid  drachms. 

To  attain  anything  like  accuracy  in  measuring  fluids,  a 
lueasuro-glass,  marked  in  on  noes  and  drachms,  should  be 
employed,  or,  better  still,  little  porcelain  cups,  which,  when 
filled  to  the  inner  brim,  hold  the  exact  quantity, 

A  gill  is  supposed  to  bo  four  ounces, 

On    the   ContLneut,   fluid   drugs    mvc    weighed,   and    not 
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meaBiLped  ;  tlie  bottle  is  put  on  un©  scftle  and  countor- 
balanced  witli  eliot,  aud  the  liquid  is  tlian  poured  into  tlie 
bottle  uDtil  it  turns  tbc  BC4klo  againBt  tbe  weight  in  the  other 
pan. 

Tbe  relation  of  measui^es  to  weigbis  m  sbown  in  the 
foUowing  table  :^— 

L  Minim  is  tho  moasuro  of  0'91  grs.  of  water 

1  Fluid  drachm       „         „  54-68    „  „ 

1  Fnid  ouneo  ,,         ,,  1  oz.,  or  437*5      „  „ 

1  Pint  „         1-25  pounds,  or  8750         „  „ 

1  Gullon  ,,  10  pounds  or  70,000 

English  weights  and  measures  aro  difficult  to  imdor- 
standj  and  few  people  succeed  in  masteriug  them. 

The  Metric  System  was  introdneed  by  tho  Triucc  de 
Talleyrand,  Bishop  of  Autun  in  1790,  and  has  been  ao 
gcneraUy  accepted  that,  at  the  present  day,  it  is  recognized 
by  practically  all  civilized  nations. 

The  starting-point  of  tbe  metric  system  is  the  metre,  tho 
unit  of  length,  which  is  4o7ooo.ooo  P"^^  ^^  ^^®  circumference 
of  the  earth  at  the  polos. 

From  this  wo  get  the  unit  of  capacity,  tbe  litre,  whicb  is 
tho  cube  of  jq  ^^  ^  metro.  From  this  we  got  the  unit  of 
weight,  tho  gramme,  which  is  the  weight  of  the  quantity  of 
water  at  its  maximum  density,  4"  C.  (;i9'2^  F.),  which  will 
fill  the  cube  of  j—  part  of  a  metre. 

The  syfitem  is  known  as  the  Metric,  or  Metrical  System, 
because  each  unit  is  derived  from  the  metre,  and  also  as  the 
decimal  system,  because  in  obtaiuiog  the  nmltiples  and  sub- 
divisions the  number  ten  is  alone  employed. 

The  prefixes  indicating  multiplication  are  of  Greek 
origin  ;  whilst  those  indicating  sub-division  are  of  Latin 
origin. 

It  baa  been  suggested  that  the  prefix  of  the  moUiples 
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shouM  bo  written  witk  a  capital  letter,  and  tli6  prefix  of  the 
fractiontd  parts  with  a  small  letter. 

The  folio wiog  momoria  techuica  has  been  snggested  for 
remembering  the  simple  fact  that, 


n 


a           I 

L                D 

reek         ncreases 

atiii          Gcrcases. 

A  kilogramme     h 

1000  gmiumeB. 

A  hectogramme   ,, 

100  grammes. 

A  dekagram  me     „ 

10  grammes. 

A  decigramme     „       ro  ^^^  *  gramme. 
A  centigramme   „       j^  of  a  gramme, 
A  milligraiiime  „      ^ooq  ^^  ^  gramme. 

The  woighfcii  in  cummon  use  are  the  kilogramme,  gramme, 
OGutigramme,  and  milligramme.  The  kilogrammo  is  often 
gpokcn  of  familiarly  as  a  **  kilo." 

A  gramme  is  1 5  432  gmius, 

A  litre  is  2113  pints. 

A  metre  is  3  ft.,  3  ine.  and  three-eightha,  or  3 9 '370  inches. 

To  convert 

Grammes  into  grains,  multiply  by  1 5" 432. 
Oentigrammes         „        „         ,        0-15432, 
Milligrammes         „         „         „        0^01543. 

To  convert 

KilogrammoB  into  avoirdupois  ounces,  multiply  by  35'2739. 
Grftmtues  „  «,  „  0*3527. 

To  oonrert 

Kilogrammes  into  avoirdupois  ponnde,  multiply  by  2'2040. 

To  convert 

Grains  into  grammos,  multiply  by  0'U(i48. 
„         centigrjini:;  ti*  47110. 


Bl 
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To  convert 

Avoirdupois 

oniioes  into  grammes,  multiply  by  28*3495.        ^^^ 

1} 

„            J,     kilogrammes        ,, 

0*02835.       ^m 

)i 

pounds   „ 

!<> 

ji 

^fl 

To  convert 

■ 

Fluid  < 

juoces  into  cubic  centimetres, 

multiply  bj  29*570.        ^^| 

Knts 

„     litres 

»? 

„     0-473L            ■ 

Imperial  pints  „       „ 

T1 

,,     0-5676.             H 

TL©  followiBg  tables  will  bo  fonnd  of  use  : — 

J 

Equitalentb  of  Avotrdupoib  and 

Methic  Weight.           ^^H 

Aroir. 

OUUCQM, 

(j^ratiimes* 

Avoir, 
pounds. 

1 

i 

fi^mmmes.             ^^^| 

^ 

. 

1-7723 

1 

I 



453-60                   ■ 

i 

- 

3-5447 

2 

- 

^fl 

i 

= 

7-08814 

2-2 

^ 

1000-00             ^^M 

i 

= 

14*175 

3 

= 

1360-78                  S 

1 

= 

28-350 

4 

= 

1814*37            ^fl 

2 

^ 

56-700 

5 

= 

^^M 

3 

- 

Ro-060 

6 

- 

^^M 

4 

— 

113*400 

7 

= 

^H 

5 

^ 

141*75 

8 

s 

3628-74            ^H 

6 

- 

170*10 

9 

- 

4082-33             ^^M 

7 

= 

lf)8-45 

10 

s 

4535-92               ^B 

8 

= 

226*80 

1 

9 

ss 

255-15 

1 

10 

= 

283-50 

J 
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Equiyalents  of  Metric  and  Ayoibdupois  Weio^. 


Grammes. 

Ozi. 

Qn. 

Qrammea. 

OSB. 

On. 

28-31 

_ 

70 



2 

205 

29 

= 

10 

80 

= 

2 

860 

30 

= 

25 

85 

= 

3 

31 

^ 

41 

90 

= 

3 

76 

32 

= 

56 

100 

= 

3 

230 

33 

= 

72 

125 

= 

4 

179 

34 

= 

87 

150 

= 

5 

127 

85 

= 

103 

200 

= 

7 

24 

36 

= 

118 

300 

= 

10 

255 

37 

— 

113 

1    400 

= 

14 

48 

38 

^ 

140 

500 

= 

17 

279 

39 

= 

164 

600 

= 

21 

72 

40 

= 

180 

700 

= 

24 

303 

60 

= 

334 

800 

= 

28 

96 

60 

= 

2 

60 

900 

= 

31 

326 

1   1000 

;l 

^ 

36 

120 
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PRESCRIPTIONS. 


L-MIXTUEES. 

1.  GlN^TIAN    AND   SoDA   MiXTUM. 

Bicarbonate  of  sodium,  fifteen  grains. 
Spirit  of  chloToforin,  fifteen  minims. 
Tincture  of  capsicum,  one  minim* 
Syriip  of  orange,  half  a  drachm. 
Compound  tincture  of  gentian,  half  a  drachm. 
Compound  infusion  of  gentian,  to  an  ounce. 
To  be  taken  three  times  a  day,  before  meals. 

2.  Cai*umba  and  Acji>  Mjxtube. 
Dilute  hydrochloric  acid,  ten  minims. 
Tincture  of  nnx-vomica,  five  miimn§. 
Glycerine,  fifteen  minims. 
Tincture  of  calumha,  a  drachm. 
Infusion  of  calumba,  to  an  ounce. 

To  be  taken  three  times  a  day,  after  meals. 

3,    QUDTINE   MiXTUKE. 

Sulphate  of  qniuino,  two  grains. 
Dilute  sulphuric  acid}  two  minims. 
Tincture  of  orange,  one  drachm. 
Water,  to  an  ounce. 
To  bo  taken  three  tinum  a  daj,  before  meuls. 
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4.  Strong  Quinine  Kixtubb. 

Solpliate  of  quinine^  five  grains. 
Dilate  sulplmric  acid,  five  minims. 
Tincture  of  gelsemium,  ten  minims. 
Spirit  of  cliloroform,  fifteen  minims. 
Cinnamon  water,  to  an  ounoe. 
TT&ofal  in  supra-orbital  neuralgia. 


5,   PEBCHLOmBE   OF   IboN   MiXTUBE. 

Tincture  of  pertihloride  of  iron,  fifteen  minims. 
Spirit  of  chloroform,  fifteen  minims. 
Glycerine,  fifteen  miuimH. 
Water,  to  an  ounce. 
Tkree  times  a  daj,  after  meals. 


G.  Apeiuent  Ikon  Mix  t  due. 

Sulpliate  of  iron,  two  grains. 
Snlpbate  of  magnesium,  half  a  dracbm. 
Dilute  of  sulplmric  acid,  five  minimp. 
Tincturo  of  capsicum,  two  minims. 
Peppermint  water,  to  an  ounce. 
Three  times  a  day,  after  meals. 


7.  Saline  Ibon  Mixtuee. 

Citrate  of  potassinm,  half  a  drachm. 
Tinctnro  of  perchlorido  of  iron,  fifteen  minims. 
Spirit  of  chloroform,  fifteen  miuims. 
Water,  to  an  ounce. 
Three  times  a  day,  after  meals. 
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8.   ACETATB   0»  AMMOHttm   AJfD   IkON  MiXtUBE. 

Solutioa  of  acetat<j  of  ammonium,  two  drachms. 
Tincture  of  perchloride  of  iron,  ten  minimB. 
Spirit  of  ether,  ten  minims. 
Dilute  acetic  acid,  ten  minims. 
Water,  to  an  ounce, 

9.    ElTBRYSSOING   IrON    MiSTTTBE,    No.  L 

Citrate  of  iron  and  ammonium,  ten  grains. 
Carbonate  of  ammoniimi,  five  grains. 
Bicarbonate  of  potaSBinm,  fifteen  grains. 
8yrup  of  ginger,  half  a  drachm. 
Water,  to  an  ounce  and  a  balf. 
To  be  taken  with  a  table-spoonful  of  lemon  juice  during 
eftervescence. 

10.   EFt'EUVESOIKQ    IbON   MlXTUHB,  No.    2. 

Citrate  of  iron  and  quinine,  ten  griiini». 
Sulphate  of  (^uiuiae,  two  grains. 
Citric  acid,  soventoen  grains. 
Water,  to  an  ounce. 
To  bo   taken   three    times  a  day  during   effervescence, 


with 


Bicarbonate  of  sodium,  twenty  grains. 
Water,  half  an  ounce. 


11.  Effervesoinq  Iron  Mixtitre,  No.  3. 
Citrate  of  iron  and  quinine,  ten  grains. 
Citric  acid,  aevonteon  grains. 
Water,  to  half  an  ounce. 
To  be  taken  during  effervescence,  with 

Bicarbijuate  of  putaaaicm,  twenty-tivo  grains. 
Spirit  of  chloroform,  fifteen  minime. 
Water,  to  an  ounce. 
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12.  Quinine  and  Iron  Mixtttke. 
Sulphate  of  quiiun©»  two  grains. 
Sulphate  of  iron,  three  grains. 
Dilute  sulpkuric  acid,  two  niiuims. 
Tincture  of  capeicum,  one  minim. 
CUorofbrm  water,  to  an  ounce, 
Tliree  times  a  day,  after  meals. 

13.  Iron  and  DiGirAus  Misturb, 
Tincture  of  porcblorido  of  iron,  fifteen  minims. 
Infusion  of  digitalis,  one  drachm. 
Dilute  pliosphoric  acid,  fifteen  minims. 
Water,  to  an  ounce. 
Three  times  a  day,  after  meals. 

14.  BiioMiDE  OF  Potassium  Mixtubk. 
Bromide  of  potassium,  twenty  grains. 
Spirit  of  chloroform,  fifteen  mininiB. 
Syrup  of  orange-flowers,  half  a  drachm. 
Water,  to  an  ounce. 
Three  times  a  day,  after   meals,  with  an  extra  dose  at 
bedtime. 

15.  LfiJiDE  OF  Potassium  Mixture, 
Iodide  of  potassium,  live  grains. 
Tincture  of  Virginian  pruncj  half  a  drachm. 
Chloroform  water,  to  an  ounce* 
Three  tiiuoa  a  day,  after  meals. 

10.  Iodide  of  Sodium  MrsTUBB. 
Iodide  of  sodium,  fifteen  groiua. 
Water,  half  an  ounce. 
To  be  taken  in  a  cup  of  black  coffee,  after  dinnei',  in 
of  osthiiui. 
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1 7*  DruaETic  MixtueBj  No.  1 . 

Acid  tartrftto  of  potassium,  forty  grains. 
Tincture  of  iligitBlis,  ten  minims. 
Spirit  of  nitrous  ether,  half  a  drachm. 
Water,  to  an  ounce. 

18.  DlUBETfO   MiXTUBB,  No.  2. 

Acetate  of  potnssium,  two  grains. 
Tioctnre  of  strophanthns,  ten  minims. 
Compound  spirit  of  other,  fifteen  minims. 
Spirit  of  juniper,  fifteen  minims. 
Decoction  of  broom,  to  an  ounce. 
Three  timea  a  day,  after  meals. 

19,    EXPBOTORAJJT   MlXTTJRf,  No.  1. 

Carbonate  of  ammonitmi,  five  grains. 

Ipecacuanha  wine,  ten  minims. 

Spirit  of  chloroform,  fifteen  minims. 

Compound  spirit  of  ether,  ten  minims, 

Symp  of  tar,  two  drachma. 

Syrup  of  Yirginian  pmne,  half  a  draohm. 

Water,  to  an  ounce. 


{ 


20.   ElCPFOTORAHT  MlXTVUll,  No.  2. 

Chloride  of  ammoninm,  ton  grains. 
Carhonate  of  ammoninm,  five  grains. 
Iodide  of  potassium,  three  grains. 
Spirit  of  other,  fifteen  minims. 
Liquid  extract  of  liquorice,  one  drachm. 
Water,  to  an  ounce. 
To  h©  taken  every  fonr  hours. 
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21,  Apomobphtnb  Mixtube. 
Solution  of  amorpLine,  ton  minims. 
Dilute  niti'o-hydrocMoric  acid,  five  minima. 
Tincture  of  Virginian  prune,  twenty  minims, 
Syrnp  of  Virginian  prnno,  twenty  minims. 
Water,  to  an  ounce. 
May  be  taken  three  times  a  day,  as  an  expectorant. 

22,  Acetate  op  Leaj)  Mixtitrb. 

Acetate  of  lead,  five  grains. 
Solution  of  acetate  of  morphine,  ten  minims. 
Dilute  acetic  acid,  fifteen  minims. 
Cinnamon  water,  to  an  ounce. 

23,  Gallic  Acid  Mistubi. 

Gallic  acid,  ten  grains. 
Dilute  enlphuric  acid,  ten  minims. 
Tincture  of  cax>Bicam,  one  minim. 
Acid  infusion  of  roses,  to  an  onnoe. 

24.  Tdrpentine  Mixture, 

Oil  of  turpentine,  fifteen  miniras. 
Mucilage  of  acacia,  one  drachm. 
Spirit  of  lavender,  half  a  drachm. 
Pimento  water,  to  an  oimce, 

25.    COLCHICUM   MiXTUBE. 

Colchicum  wine,  fifteen  minims. 
Iodide  of  sodium,  five  grains. 
Spirit  of  chloroform,  fifteen  minims. 
Compound  spirit  of  other,  five  minims, 
Syrnp  of  orange  flower,  half  a  dracbm, 
Wator,  to  an  ounce. 
Taken  three  times  a  day,  is  usofnl  in  chronic  gout. 
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26.  Senecio  Mtktuee. 

Tincture  of  seuecio,  half  a  drachm. 
Syrup  of  lemons,  fifteen  minima. 
Spirit  of  chloroform,  ten  miaiins, 
Water,  to  an  ounce. 
For  amenotrhoea ;  to  be  taken  fottr  timoa  a  day. 

27.  Amber  Mixture. 

Oil  of  amber,  ton  minims. 
Powdered  gnm  acacia,  one  drachm. 
Synip  of  orange  flower,  two  drachms* 
Oil  of  anise,  throe  minims. 
Water,  to  an  oimce. 
Useful  in  chronic  bronchitis,  and  also  in  whoopiog  cough. 


28.  Terpenb  Mixture. 
Torpono  hydrate,  ten  grains. 
Simple  elixir,  one  drachm. 
Water,  to  an  ounce. 

Messrs.  Jabest  Monro  6s  Co.,  of  273,  Regent  Street,  London, 
make  a  very  useful  elixir  of  terpenc,  containing  ten  grains 
of  terpene  hydrate  to  the  drachm.  Terpene  is  so  largely 
used  in  Franco  in  the  treatment  of  bronchial  catarrh,  that 
it  is  fiomewhat  surprising  that  it  is  not  more  gODerally 
employed  in  this  country.  For  diabetic  patients  the  elixir 
IB  Bwcotened  with  saccharine  in  place  of  sugar, 
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n.— DRAUQHTB. 

1.  Sedative  Draught. 

Bromide  of  potaadnm,  fifteen  grains. 
Bromide  of  sodinm,  fifteen  grains. 
Syrap  of  chloral,  one  drachm. 
Symp  of  toln,  one  drachm. 
Water,  to  an  onnoe. 
The  draught  to  be  taken  at  bedtime  for  sleepi 


2.  "Pick-Mb-Up." 
Bromide  of  potassinm,  fifteen  grains. 
Spirit  of  chloroform,  twenty  minims. 
Componnd  tincture  of  gentian,  ten  minims. 
Compound  tincture  of  cardomoms,  ton  minims. 
Aromatic  spirits  of  ammonia,  ten  minims. 
Simple  elixir,  half  a  drachm. 
Peppermint  water,  to  an  ounce. 

3.  ExALGiNE  Draught,  No.  1. 

Ezalgine,  four  grains. 
Essence  of  peppermint,  five  minims. 
Syrup  of  orange  flower,  half  a  drachm. 
Linden  water,  to  an  ounce. 
For  the  relief  of  neuralgia. 

4.  ExALGiNE  Draught,  No.  2. 
Exalgine,  four  grains. 

Tincture  of  Virginian  prune,  twenty  miuiiiiH. 
Glycerine,  fifteen  minims. 
Water,  to  an  ounce. 
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6.    AUTIPYBIN   DBAtTGHT. 

Plienazone,  five  grains. 
Elixir  of  orange,  one  drncbm. 
Water,  to  an  ounce. 
For  headache. 


6.  Tapbwohm  Dbauqht. 

Liquid  extract  of  mde  fern,  a  drachm  and  a  half. 
Syrup  of  ginger,  one  drai-Lm. 
Tincture  of  (luillaia,  half  a  drachm. 
Watorj  an  ounce  and  a  half. 
Taken  faating,  after  the  bowels  hare  been  freely  opened 
by  a  dose  of  castor  oil. 


7.  AuTispASMODic  Dbops,  No.  1. 

Sulphuric  other,  one  ounce. 
Tincture  of  opium,  one  ounce. 
Chloroform,  one  ounce. 
Uectified  spirit,  one  ounce. 
The  dose  is  ten  drops  in  water,  for  flatulence. 


8.  AuTispABMODio  Dbops,  No.  2. 

Oil  of  eajepnt»  one  drachm. 
Oil  of  cloTcs,  one  di-achm. 
Oil  of  peppermint,  one  drachm. 
Alcohol,  to  two  ounces. 
Ten  drops  on  sugar,  occasionally,  for  flatulence. 
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9.  Antispasmodio  Dbops,  No.  3. 

Thymol,  two  grains. 
Camphor,  fiye  grams. 

Componnd  tmotnre  of  layender,  half  an  ounce. 
Tincture  of  myrrh,  half  an  ounce. 
Alcohol,  to  two  ounces. 
From  five   to   ten   drops   to  be  taken  on  sugar  when 
necessary. 

10.  BsNzoL  Dbops. 

Benzol,  three  drachms. 
Oil  of  peppermint,  one  drachm. 
Olive  oil,  two  ounces. 
Ten  drops  on  sugar  every  four  hours  for  bronchitis. 


III.— LINCTUSBS. 

1.  Morphine  Linctus. 
Solution  of  hydrochlorate  of  morphine,  three  minims. 
Spirit  of  chloroform,  three  minims. 
Syrup  of  lemon,  fifteen  minims. 
Water,  to  a  drachm. 
To  be  taken  frequently  when  the  cough  is  troublesome. 

2.  Apomorphine  Linctus. 

Hydrochlorate  of  apomorphine,  one  twenty-fifth  of  a  grain. 
Hydrochlorate  of  morphine,  one  thirty-third  of  a  graiu. 
Dilute  hydrochloric  acid,  two  minims. 
Glycerine,  ten  minims. 
Water,  to  a  drachm. 

May  be  taken  frequently  as  an  expectorant. 
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3.  Codeine  Linotus. 

CodeinejOne-eightli  of  a  grain. 
Spirit  of  chloroform,  three  minims. 
Syrup  of  Vii'giiiian  prune,  ten  minims. 
Water,  to  a  drachm. 


4.    CnBASOTH   LlNOTTJB. 

CreaBote,  one  minim. 
Glycerine,  twenty  minims. 
Water,  to  half  an  ounce. 


5.  Sqtull  Likctub. 


Symp  of  &qmll 
Syrup  of  poppies 
Syrup  of  lemons 
Symp  of  tolu        ) 
The  dose  is  a  tea-spoonful  frequently* 


equal  parts. 


IV.  PILLS. 

1.  Altebative  Pill, 

Compound  extract  of  oolocynth,  one  grain. 
Blue  Pill,  one  grain. 

Powdered  ipecacuanha,  a  quarter  of  a  grain. 
Extract  of  henbane,  one  grain. 
One  pill  at  bedtime. 
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2.  Apbbient  Pill. 

Compound  colocynih  pill,  two  gndns. 
Blae  pill,  a  grain  and  a  half. 
Ipecaonanha,  one-third  of  a  grain. 
Extract  of  henbane,  one  grain. 
This  18  the  same  as  the  preceding  pill,  but  somewhat 
stronger. 


3.  Stbong  APEBnurr  Pill. 

Socotrine  aloes,  two  grains. 
Colocynth,  one  grain. 
Gramboge,  one  grain. 
Oil  of  cassia,  half  a  minim. 
Compound  decoction  of  aloes,  enough  to  make 
a  pill. 
This  is  considerably  stronger. 

4.  Cboton  Oil  PniL. 

Croton  oil,  half  a  minim. 
Extract  of  colocynth,  two  and  a  half  grains. 
Gingorin,  one-eighth  of  a  grain. 
Hard  soap,  two  grains. 
This  is  a  still  stronger  pill. 


5.  DiuRBTio  Pill. 

Powdered  digitalis,  half  a  grain. 
Squill,  ono  grain. 
Blue  pill,  three  grains. 
Ono  pill  at  bedtime. 
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6.  AeTBiNaBNT  Pill. 

Sulphate  of  copper,  a  quarter  of  a  grain. 
Extract  of  opium,  a  quarter  of  a  graiu. 
Goufection  of  roses,  eaoagli  to  make  a  pill. 
Useful  ia  hEeraorrliago  from  the  iu  tee  tinea. 

7.  EXPKCTORANT   PlLL. 

IpecELCiianliaj  half  a  grain. 

Guiacum,  one  grain. 

Opium,  half  a  grain. 

Compound  pill  of  squill,  two  grains. 

8.  LozENOE  Pill, 

Hydroohlorate  of  morphine,  one  thirtj-sixth  of  a  grain. 
Extract  of  liquorice,  three  grains. 
Compound  powder  of  tragacanfch,"  five  grains. 

This  formula,  made  into  a  "  Iozonge-pilI»**  will  be  found 
lasefiil  in  roHoving  the  cough  of  phthisis.  One  should  be 
jsucked  slowly  Bovoral  times  a  day. 

9.  MoaPHINE   AND   CONIUM   PiLL. 

Hydrochloratc  of  Morphia©,  one-eighth  of  a  grain. 
Extract  of  conium,  two  grains. 
Ipecacuanha,  half  a  grain. 
Usually  taken  at  bedtime. 


10,  CoDEi?^   Pill, 

Codeine,  half  a  grain. 
Powdered  liqiiorice-root,  two  grains. 
Treftcle,  enough. 
Useful  in  cough  f». 
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11.  Tab  Fills. 

Tar  {pix  liquida)^  two  grains. 
Lyoopodinm,  one  grain. 
Two  eyery  four  hours. 

12.  Valsbianatb  of  Zino  Pill. 

Valerianate  of  zinc,  one  grain. 
Componnd  pill  of  assafoatida,  two  grains. 
Oonfeotion  of  roses,  one  grain. 

13.  The  Pill  of  the  Thbee  Sulphates. 

Sulphate  of  quinine,  one  grain. 
Sulphate  of  iron,  one  grain. 
Sulphate' of  zinc,  one  grain. 
Extract  of  gentian,  two  grains. 


14.  Lithia  and  Sulphur  Pill. 

Benzoate  of  Lithia,  three  grains. 
Precipitated  sulphur,  two  grains. 
Salicylate  of  quinine,  half  a  grain. 
For  chronic  gout. 

15.  PiOBOToxiN  Pills. 

Picrotoxin,  one-sixtieth  of  a  grain. 
Sugar  of  milk  and  glycerine  of  tragacanth,  enough 
to  make  a  pilule. 

One  at  bedtime,  to  check  the  night  sweating  of  phthisis, 
to  be  repeated  if  necessary. 
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16.  Musk  Pillb. 

Mnek,  two  grains. 

Sugar  of  mUk,  enoagli  to  make  twelve  pills. 

One  ur  two,  three  times  a  day  as  a  nervine  stimulant  in 
cased  of  kysteria,  attended  witli  flatuleooe.  Musk  costs 
half  a  crown  a  grain. 


V.  LINIMENTS. 

1.  Compound  Tcbpentine  Liniment, 

OU  of  turpoutine,  three  ounces. 
Acetic  acid,  half  an  ounce. 
Oil  of  lemon,  half  a  drachm. 
Yolk  of  egg,  one. 
Rose  water,  to  six  onaces. 

2,  Turpentine  and  Ammonia  Liniment. 

Turpentine  liniment,  six  drachms. 
Solution  of  ammonia,  six  drachms. 
Oil  of  cajeputj  fifteen  minims. 
Olive  oil,  to  two  ouncos. 


3.  Canthaeides  and  Ammonia  Liniment. 

Strong  Botutioii  of  ammonia,  one  hundred  and  siitj 

minims. 
Glycerine,  one  hundred  and  sixty  minims. 
Tincture  of  cantharides,  eighty  minims. 
Almond  oil,  six  drachms. 
Spirit  of  Rosemary,  twenty  minims. 
Water,  to  four  ounces. 
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4,  CoHPOUND  Aconite  Linimekt,  Ko,  1. 

Tincture  of  ftconite,  one  ouuco, 
Chloroform,  one  ounce. 
Soap  liniment,  six  ounces. 
For  external  application  only.—"  Poison/' 

5.  Compound  Aookite  Linimbnt,  No.  2. 

Tincture  of  aconito,  two  dracbms. 
Campbor,  two  drachms. 
Chloroform,  two  drachms. 
Oil  of  cajeputj  two  drachms, 
Eoctified  spirit,  to  six  ounces. 
Poison." 

6.  Compound  Chloboform  Linisient. 

Tincture  of  opium,  two  drftclims. 
Tincture  of  capsicum,  half  an  ouiico. 
Spirit  of  camphor,  one  ounce. 
Ether,  one  ounce. 
Chloroform,  to  four  ounoee. 

7.  Chloral  and  Camphoii  Linihsnt. 
Chloral  Hydrate,  one  drachm. 
Camphor,  one  drachm. 
Chloroform,  two  drachms. 
Sulphuric  ethor,  one  drachm 
Tincture  of  opium,  one  drachm. 
Oil  of  origanum,  half  a  drachm. 
Oil  of  sassafriis,  half  a  drachm. 
Rectiiied  spirit,  to  eight  auuco^. 

Rub  the  chloral  np  with  the  camphor. 
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8.  Amber  Listment. 
Oil  of  amiMJr,  two  dracbms. 
Oil  of  rosemary,  one  rlrachm. 
Oil  of  origanum,  one  clractim. 
Oil  of  turiicntiDo,  two  ouncep. 
Linseed  oil,  to  four  onuoes. 


VI— OIliTMEMTS. 

1.  Compound  Belladonna  Olvtment. 

Bollodonna  ointment. 

Morcuriftl  ointment. 

Iodide  of  potassium  ointment. 

Of  each  equal  parte. 

2.  C<m:!aine  Ointment. 

CampLor,  one  drachm. 
Cocaine,  ton  grains. 
Oil  of  bergamot,  two  minim8. 
Zinc  ointment,  threo  drachma. 
Lanoline,  thrco  draelims, 

3.    COOAIKK    AND   MeNTHOL    OiNTMENT. 

Hydrocblorate  of  cocaine,  five  grains. 
Menthol,  ten  grains. 
White  Yaeeline,  one  ounce. 


4.    OlEATB    of    ZtNC    OiNTMBKT. 

Oleate  of  zinc,  two  dracbms. 
Oil  of  verbeua,  one  minim. 
Lanoline,  to  an  onnce. 
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5.  Compound  Zing  Ointment. 

Oxide  of  zinc,  one  diaohm. 

Calamine,  one  drachm. 

Carbonate  of  bismnth,  tbree  drachms. 

Glycerine,  three  drachms. 

Carbolic  acid,  forty  minims. 

Oil  of  rose  geranium,  three  minims. 

Lanoline  ointment,  to  two  oimces. 

6.  Compound  Sulphub  Ointment. 

Precipitated  sulphur,  two  drachms. 
Carbonate  of  potassiam,  one  drachm. 
Vermilion,  two  grains. 
Oil  of  bergamot,  two  minims. 
Benzoated  lard,  one  ounce. 

7.  Storax  Ointment. 

Prepared  storax,  two  drachms. 
Lard,  one  ounce. 

8.  BoBACio  AoiD  Ointment. 

Boracic  acid,  half  a  drachm. 
Powdered  arrowroot,  one  drachm. 
Cold  cream,  one  ounce. 

9.  Calamine  Ointment. 

Calamine,  two  drachms. 
Oxide  of  zinc,  half  a  drachm. 
Oil  of  lavender,  two  minims. 
Lanoline,  half  an  ounce. 
"White  vaseline,  half  an  ounce. 
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10.  Deiimatol  Ointmknt. 
DGrmatol,  two  dmchms. 
Oil  of  neroli,  two  miDinis. 
White  vaseline,  on©  draolim. 
Lanoline,  to  an  oudco. 

11.  HuiLE  DE  Cade  Ointment, 

Oil  of  cado,  linlf  a  clraclim. 
Camplior,  five  grains. 
Kitrat©  of  mercury  ointment,  to  an  ounce. 
For  clironio  eczema  and  psoriasis. 

12.  /i.  Naphthol  Ointment. 

jS.  Napbtbol,  ten  grainp. 
Camphor,  ten  grains. 
Tar  ointment,  ono  oiinco. 
For  obFonic  eczema,  psoriasiBj  and  lupns. 

13.    AlKANET   OrNTMKNT. 

CroBhod  alkanct  root,  fifteen  grains. 
Otto  of  roBOB,  two  minims. 
White  wax,  four  grains. 
Prepared  lard,  one  ounce. 


14.  Calendula  Ointment. 

Tincture  of  calendula,  three  drachms, 
Lanoline  ointment,  on©  otmco. 

Thig  preparation,  made  from  the  common  marigold,  is  an 
excellent  application  for  .  indolent  ulcers  and  for  broken 
chilblains. 
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VIL— INJECTIONS. 

1.  Chloride  of  Zino  Injection. 

Chloride  of  zinc,  ten  grains. 
Glycerine,  one  onnce. 
Acetate  of  morphine,  two  grains. 
Water,  to  four  ounces. 
For  urethral  injection. — "  Poison." 


2.  Bismuth  Injection. 

Carbonate  of  bismuth,  forty  grains. 
Acetate  of  morphine,  two  grains. 
Rose  water,  to  four  ounces. 
The  urethral  injection. — "  Poison." 


3.  Brown  Injection,  No.  l. 

Sulphate  of  zinc,  half  a  drachm. 
Acetate  of  lead,  one  drachm. 
Powdered  catechu,  one  drachm. 
Tincture  of  opium,  one  drachm. 
Eldor-flower  water,  to  four  ounces. 
For  gonorrhrea  and  gleet. 
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4.  BnowN  iNJECTiaN,  No.  2. 

Acetate  of  load^  twelve  graitiH. 
Acetate  of  zinc,  twenty-foui'  graine. 
Tiactur©  of  opium,  a  drnchin  anil  a  half. 
Tinctui-e  of  catechu,  fifty  juinjrns. 
Powdered  gum  acacia,  a  drachm  and  a  half. 
Elder-flower  water,  two  ounces. 
Kose  water,  to  six  ounces. 
For  chronic  urethritis. 


5.  Lead  and  OpitTM  Injection. 

Sulphate  of  zinc,  iifteeu  graiust 
Acetate  of  load,  half  a  drachiii. 
Extract  of  opium,  five  grains. 
Tannin,  two  grains. 
Hose  water,  to  four  ounces. 


6.  Vaoinal  Injection, 

Alum,  one  drachm. 
Sulphate  of  zinc,  one  drachni. 
Permanganate  of  potassium,  one  grain. 
Holiotropiu,  one  grain. 
The  jrowder  to  ho  dissolved  in  a  pint  of  tei)id  water,  and 
u»ed  as  a  vaginal  douche. 
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VIIL— GAROLES. 

1.  Capsicum  Garqle. 

Tioctnre  of  oapsicum,  three  dracbms. 
Dilnte  nitric  acid,  three  drachms. 
Infusion  of  red  gum,  to  twelve  ounces. 

2.  Chlorate  op  Potash  Gargle. 

Chlorate  of  potassium,  twenty-five  grains. 
Dilute  aoetic  acid,  half  a  drachm. 
Syrup  of  raspberry,  half  an  ounce. 
Water,  to  ten  ounces. 

3.  Borax  Garolk. 

Glycerine  of  borax,  six  drachms. 
Tincture  of  myrrh,  one  hundred  minims. 
Eau  de  Cologne,  half  a  drachm. 
Water,  to  six  ounces. 

4.  Tannic  Acid  Gargle. 

Tannic  acid,  a  drachm  and  a  half 

Glycerine,  half  an  ounce. 

Compound  infusion  of  roses,  to  four  ounces. 

5.  Carbolic  Acid  Gargle. 

Carbolic  acid,  ten  minims. 
Chlorate  of  potassium,  two  drachms. 
Glycerine,  one  ounce. 
Water,  to  four  ounces. 
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6.  Phytolacca  Gargle. 

Tincture  of  pbytolaoea,  four  draclims, 
Carbolic  acid,  ten  iinnims. 
Dilute  acetic  acid,  two  dracbms, 
Tiiioturtj  of  mjrrh,  one  dracliin. 
Eati  de  Cologne,  two  drachms. 
Water  to  eight  ounccB. 
llBefiil  in  the  catarrtal  laryngitis,  from  which  fiingcra  and 
public  BpeakcFB  so  frequently  suffer. 


IX.  mHALATIONS. 

1.   CUBEBS  Ift'HALATlON. 

Oil  of  cubebe,  half  a  drachm. 
Oil  of  lemons,  ton  minims. 
Light  carbonate  of  magnesium,  twenty  graiue. 
Water,  to  an  onnce. 
A  toa-spoonful  in  a  pint  of  water,  at  140^  F,,  the  vapour  to 
be  inhaled  for  ten  minutes. 

2.  Benzoin  Inhalation. 

Compound  tincture  of  Benzoin,  one  ounce* 
A  tea-spoonful  in  a  pint  of  water,  at  I4u^  F. 
Sedative  in  acute  infiammation  pharynx  and  laiynx. 

3.  CoNiUM  Inhalation, 

Dried  carbonate  of  sodium,  twenty  grains. 
Water,  at  140"'  F,,  twenty  ounces. 
Biasolve  and  add  conium  juice,  two  drachms, 
SedatiTo. 
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4.  Mybtlx  and  Jumtfeb  Inhalation. 

Oil  of  myrile,  ten  drops. 

English  oil  of  juniper,  twenty  drops. 

Light  oarhonate  of  magnesiom,  twenty  grains. 

Water,  to  an  onnee. 
A  teaHspoonfnl,  at  U0°  F. 
Acute  tonsilitis  and  vooal  weakness. 

5.  Sags  and  Obiqanum  Inhalation. 

Oil  of  sage,  ten  minims. 

Oil  of  thyme,  five  minims. 

Oil  of  neyoli,  two  drops. 

Light  carbonate  of  magnesium,  ten  grains. 

Water,  to  an  ounce. 
A  tea-spoonful,  at  140"  F. 
Stimulant. 

C.  Inhalation  of  Menthol  and  Benzol. 

Menthol,  eight  grains. 
Chloroform,  five  minims. 
Benzol,  forty  minims. 
Oil  of  cassia,  two  minims. 
Light  carbonate  of  magnesium,  twenty  grains. 
Water,  to  an  ounce. 
A  tea-spoonful  in  a  pint  of  hot  water  for  each  inhalation. 

7.    lNHi\LAT10N    OF   C'REASOTE. 

Creosote,  forty  minims. 
Tincture  of  quillaia,  ten  minims. 
Water,  to  an  ounce. 
A  toa-spoonful  iu  a  pint  of  hot  water  for  each  inhalation. 


B-  Thymol  iNHALATfOK. 

Thymol,  six  grains. 

Rectified  Bpirit,  ono  drftclim. 

Light  carbonate  of  magnesium,  five  grains. 

Water,  to  an  ounce. 
A  tea-Bpoonful,  at  liO''  F. 
Stimulant  and  disinfectant. 


X.  FUMIMG   INHALATIONS. 

No.  1. 

Powdered  anise  fmit,  one  ounce. 

l*owdored  Btramouium  leaToa,  two  ouno6S, 

Powdered  samhul  root,  oue  drachm. 

Powdered  nitre,  one  ounce. 
To  be  carefully  mixed. 
A  tea-spoonful  or  more  to  he  ignited  and  the  fames  inhaled. 

No.  2. 

Powdered  fennel  fruit,  ones  ounce. 
Powdered  stramonium  leaves,  one  ounce. 
Black  toa,  in  powder,  one  ounce. 
Iodide  of  imtasaium,  one  drachm. 
Nitrate  of  potassium,  one  ounce. 


No.  3. 

Powdered  stramonium  leaves,  one  ounce. 

Powdered  cascarilla,  one  ounce. 

Powdered  frankincense,  two  drachms. 

Powdered  myrrh,  two  drachms. 

Powdered  nitntto  of  potaasium,  one  ounce  and  a  half, 
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XI.  BTE-DB0P8. 

1.  ATBOPnnfi  Etb-drops. 

Sulphate  of  atropine,  one  grain. 
Water,  to  an  ounce. 

2.   HOMATROFINE   EyB-DROPS. 

Hydrobromate  of  homatropine,  two  grains. 
Water,  to  an  ounoe. 

3.   ESERINE  EtE-DROPS. 

Sulphate  of  eserine,  two  grains. 
Water,  to  an  ounce. 

4.  Pilocarpine  Eye-drops. 

Nitrate  of  pilocarpine,  two  grains. 
Water,  to  an  ounce. 

6.  Homatropine  and  Cocaine  Droi»s. 

Hydrobromate  of  homatropine,  two  grains. 
Hydrochlorate  of  cacaino,  ten  grains. 
Water,  to  an  ounce. 
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XIL  ATOMIZING  SOLUTIOlfS. 

No.  1. 

Pure  toroboiie,  two  drttchnifi. 
Oil  of  sandftl-wood,  one  dracbtn. 
Oil  of  cubcbfi,  one  draclim. 
Oil  of  lomons,  one  draehin, 
Paroleine,  to  two  ounces. 
To   be    used   in   an   atomizer   or   nebulizer   for  cliromc 
bronebitis  and  ompbysema. 


No,  2. 

Cocaine,  ten  grains. 
Meniliol)  one  dracbm. 
Campbor,  one  dracbui. 
Oil  of  vaseline,  to  four  ouiicea, 
A  niild  local  amestbetic  for  tbe  nose,  tbroat,  and  adjacent 
partB. 

No.  3. 

Guaiftcol,  one  dracbm. 
Oil  of  eucalyptus,  balf  a  dracbm. 
Oil  of  gaultberia,  one  dracbm. 
Oil  of  cassia,  one  dracbm. 
Fir  wood  oil*  one  dracbm- 
Oil  of  vaseline,  to  four  ounces. 
This  is  antiseptic,  and  is  used  in  oases  of  pbtbisis. 
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Xm.  BATH8. 

1.  Nitbo-Hydbochlobic  Acid  Bath. 

Nitric  acid,  fifteen  fluid  omices. 
Hydrocliloride  aoid,  twenty-fiye  fluid  ounces. 
Aromatic  vinegar,  four  ounces 
Water,  at  90""  F.,  thirty  gaUons. 

2.  Alkaline  Bath. 

Bicarbonate  of  sodium,  four  ounces. 
Oil  of  Bergamot,  ten  drops. 
Water,  at  95°  P.,  thirty  gallons. 

3.  Bran  Bath. 

Wheaten  bran,  four  pounds. 
Water,  thirty  gallons. 

Tie  the  bran  in  a  muslin  bag,  macerate  it  for  ten  minutes 
in  water,  at  185""  F.,  then  add  more  water  till  the  temperature 
of  the  bath  is  95^  to  100°  F. 

4.  Size  Bath. 

Clarified  size,  six  pounds. 
Florida  water,  four  ounces. 
Boiling  water,  one  gallon. 
Water,  at  98°  F.,  to  thirty  gallons. 

5.  Salt  Bath. 

Bay  salt,  ten  pounds. 

Bay  rum  essence,  one  drachm. 

Water,  thirty  gallons. 


DAINTY  DIET  IN  SICKNESS  AND 
IN  HEALTH. 


DIETARY. 

1*  Arrowroot. 

A  cleasert-spoonfiil  of  arrowroot  will  thicken  half  a  pint 
of  milk.  The  arrowroot  should  be  placed  in  a  tea-cup 
or  small  baain,  and  should  bo  thoroughly  mixed  with  a 
small  quantity  of  cold  water  until  all  the  lumps  are  broken 
down  ;  then  add  by  degrees  the  hoiEng  milk,  and  cons  tan  tly 
stir  the  mixture.  It  may  be  iavoured  with  sugar,  and  a 
little  nutmeg,  or  other  kiud  of  spice,  or  lemon-i)e6l  may  be 
added, 

2.    GfiUKL. 

Put  the  groats  or  oatmeal  into  a  aaueepaii,  pour  a  Hfctl© 
cold  water  upon  them,  and  mix  well ;  add  more  cold  water, 
and  atir  occaeionally.  Boil  slowly,  and  coutlnno  to  stir ; 
strain  it,  and  odd  sugar  or  salt.  A  pint  of  water  to  an 
ounce  of  groats  is  the  proportion,  an*i  this  quantity  reijuiroa 
three-quarters  of  an  hour's  boiling. 


3.   P£FtONIZ£]>   MUJL 

Take  a  pint  of  good  fresh  milk,  which  should  be  tested 
iih  litmns  paper,  to  soo  that  it  is  not  acid,  dilute  with 
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a  quarter  of  a  pint  of  water,  if  this  has  not  already  been 
done  by  the  milkman,  add  five  grains  of  zymine  and  fifteen 
grains  of  bicarbonate  of  sodinm — ^they  can  be  obtained 
ready  mixed  in  air-tight  tnbes — ^ponr  into  a  dean  bottle 
and  let  it  stand  before  the  fire  or  in  a  basin  containing 
water  as  hot  as  the  hand  will  bear.  Shake  frequently,  and 
taste  from  time  to  time.  As  soon  as  any  bitter  taste  can 
be  detected,  which  will  probably  be  in  about  twenty 
minutes,  put  the  bottle  on  ice,  and  when  quite  cold  take 
in  small  quantities,  from  a  table-spoonfol  upwards.  When 
ice  is  not  obtainable,  boil  briskly  for  a  few  minutes,  when 
the  action  of  the  ferment  will  be  permanently  arrested. 

4.  Peptonized  Milk  Gruel,  No.  1. 

A  good  thick  gruel  is  made  with  oatmeal,  and  whilst 
still  boiling-hot  an  equal  quantity  of  cold  milk  is  added, 
so  as  to  reduce  the  temperature  to  140°  F.  To  each  pint 
of  this  mixture  one  zymine  powder  is  added,  the  whole 
being  well  shaken  up  together  in  a  bottle,  which  is  then 
placed  in  front  of  the  fire  and  allowed  to  stand  for  half 
an  hour.  It  is  next  boiled  for  a  few  minutes,  and,  after 
being  strained,  is  ready  for  use. 

5.  Peptonized  Milk  Gruel,  No.  2. 

Beat  up  both  the  white  and  yolk  of  an  egg  until  quite 
smooth  and  free  from  stringy  particles.  Stir  it  well  into 
half  a  pint  of  tepid  milk  in  which  enough  arrowroot  has 
been  boiled  to  make  it  of  the  consistence  of  thick  cream. 
Add  five  grains  of  zymine,  and  fifteen  grains  of  bicarbonate 
of  sodium,  allowing  it  to  stand  in  a  warm  place  until  there 
is  just  a  suspicion  of  bitterness.  Then  boil  briskly  for 
a  minute,  and  add  a  wine-glassful  of  sherry  or  a  table- 
spoonful  of  brandy. 
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6.  Caudle. 

Beat  up  an  ogg  to  a  froth,  add  n  glass  of  sherry,  and  half 
a  pint  of  gruel. 


7.  POSBET* 

To  half  a  pint  of  milk,  boiling  io  a  saucopaD,  add  a  glass 
of  shorrj,  sweeten  with  pounded  sugar,  and  strain. 

8.  Whey, 

Curdle  warm  milk  with  reunot,  and  strain  ofif  the 
opalescent  liquid  for  use.  This  is  a  favourite  drink  in 
many  complaints,  and  in  several  parts  of  Germany  invalids 
reaort  to  particular  localities  to  undergo  the  so-called 
"  Whey  Cure."     It  is  diaphoretic  and  also  diuretic. 

9.  Teeacle  Whey, 

Pour  two  or  three  table-apoonfnls  of  treacle  into  a  pint 
of  boiling  milk,  and  afterwards  let  it  boil  up  well,  and 
strain.  This  is  drunk  as  hot  as  possible  when  the  patient 
is  in  bod  at  night,  and  is  regarded  by  many  as  a  sovereign 
remedy  for  a  cold. 

10.  Tamarind  Whey* 

Stir  two  table-spoonfuls  of  tamarinds  iuto  a  pint  of  milk 
whilst  boiling,  and  afteivyards  strain.  This  is  recommended 
as  a  refrigerant  and  slightly  laxative  drink. 


11.  Orgeat, 

Bleach  two  ounces  of  sweet  almonds  and  four  bittor 
almond  seeds.  Pound  with  a  little  orange-flower  water 
into  a  paste,  aud  rul)  this  with  a  pint  of  milk  diluted  with  a 
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pint  of  water  until  it  forms  an  emulsion.    Strain,  and 
sweeten  with  sngar. 

12.  Nabisba. 

Take  a  breakfast-onpfnl  of  boiling  milk.  Mix  a  dessert- 
spoonful of  narissa  with  a  little  cold  milk,  stirring  it  in 
until  it  forms  a  paste.  Then  add  to  it  a  little  hot  milk, 
and,  when  thoroughly  mixed,  add  to  the  remaining  milk. 
Boil  for  five  minutes,  stirring  constantly,  and  flavour  with 
the  smallest  possible  quantity  of  vanilla  pod.  Narissa  is  a 
good  food  for  convalescents. 

13.  Bbbf  Tba,  No.  1. 

Take  one  pound  of  the  best  rump  steak;  see  that  it  is 
free  from  fat,  and  cut  into  small  cubes  half  the  size  of 
dice  ;  place  those  in  a  jar  provided  with  a  lid ;  pour  half  a 
pint  of  cold  water  over  them,  and  let  them  stand  for  three 
hours;  pour  o£f  the  liquid,  and  set  it  aside.  Next,  pour 
another  half-pint  of  water  on  the  meat ;  gradually  raise  it 
to  a  temperature  of  160°  F.,  and  keep  it  at  this  temperature 
for  three  hours.  Now  pour  off  this  second  liquid,  and  add 
it  to  the  first.  Lastly,  pour  upon  the  meat  half  a  pint  of 
boiling  water,  and  keep  it  just  boiling  or  simmering  for 
three  hours,  then  pour  off  the  liquid,  and  add  it  to  the  other 
two  portions. 

14.  Beef  Tea,  No.  2. 

From  a  good  piece  of  gravy-beef  cut  away  every  particle 
of  fat,  and  then  either  scrape  it  into  shreds  with  a  knife 
or  cut  it  into  very  small  pieces.  Put  it  into  an  earthenware 
jar  with  a  lid,  add  cold  water  sufficient  to  just  cover  the 
meat,  put  on  the  lid,  and  place  the  jar  in  a  saucepan  of 
warm  water,  and  stand  it  by  a  good  fire  or  on  a  hot  plate 
or  oven,  where  it  x^vYL  «vmmct  WOjiw>\.  \^\\\\i^\  it  will 
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require  to  stand  for  aome  honra  before  it  ia  really  good. 
Whesn  the  meat  becomes  white  and  sodden-looking,  it  is 
ready.  If  not  quite  hot  after  the  meat  has  been  taken  owt, 
the  beef  tea  should  be  pnt  into  a  saucepan  and  heated, 
unless  tho  patient  prefers  it  cold. 


15*  Peptonized  Beef  Tea. 

Take  half  a  pound  of  finely-minced  lean  beef,  add  to  it 
a  pint  of  cold  water,  and  cook  over  a  gentle  fire  till  it  boils. 
Decant  the  litjnid  portion  into  a  clean  jar  or  into  a  bottle, 
rub  up  tho  xucftt  into  a  paste,  and  add  it  to  the  beef  ten. 
Add  more  water,  tiU  the  temperature  is  reduced  to  1 40°  F*, 
then  stir  in  a  dmclim  of  zymine^  and  twenty  grains  of 
bicarbonate  of  Bodium,  Then  stand  it  before  the  firo  for 
three  houre,  shaking  occosionally,  and  finally  either  place 
it  on  ice  or  boil  q^uickly  for  a  few  minutes,  and  strain. 

10.  Bebf  Essence,  No,  1. 

Take  one  pound  of  gravy  beef,  free  from  skin  and  fat, 
chop  it  up  as  fine  as  mincemeat,  pound  it  in  a  mortar  with 
three  table-spoonfuls  of  water,  and  let  it  soak  for  two 
houi-e.  Then  put  it  in  a  covered  earthen  jar  witli  a  little 
salt,  cementing  the  edges  of  the  cover  with  pudding  paste, 
and  tying  a  piece  of  cloth  over  the  top.  Plftcc  the  jar 
in  a  pot  half  full  of  boiling  water,  and  keep  the  pot  on 
the  firo  four  or  five  hours.  Strain  off  through  a  coarse 
sieve  (so  as  to  allow  the  smaller  particles  of  meat  to  pass) 
the  essence,  which  should  measure  a  quarter  of  a  pint. 
Give  two  table-spoonfuls  or  more  occasionally. 

I  17.  Beot  EsflRNCB,  No.  2. 

H    Take  one  pound  of  rump  steak,  minco  it  like  sansagC'^ 
^h|iti  and  mix  it  with  a  pint  of  cold  water.     Place  it  in 
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a  pot  at  the  side  of  the  fire  to  heat  very  slowly.  Let  it 
stand  two  or  three  hours  before  it  is  allowed  to  simmer, 
and  then  boil  gently  for  fifteen  minutes.  Skim,  and  serya. 
The  addition  of  a  table-spoonful  of  cream  to  a  tearoapful  of 
this  beef  tea  renders  it  richer  and  more  nonrishing.  It  may 
be  thickened  with  a  little  floor  or  arrowroot 


18.  Mutton  Bboth. 

Take  one  ponnd  of  the  scrag  end  of  neck  of  mutton,  two 
pints  of  water,  pepper  and  salt,  half  a  ponnd  of  potatoes, 
and  some  pearl  barley.  Put  the  mutton  into  a  stewpan, 
pour  water  over  it,  and  add  pepper  and  salt.  When  it 
boils,  skim  carefully,  covor  the  pan,  and  let  it  simmer 
gently  for  an  hour.  Strain,  let  it  got  cold,  and  then  remove 
the  fat.  When  roi^uirod  for  use,  add  the  pearl  barley  and 
the  potatoes  in  the  following  manner : — Boil  the  potatoes, 
mash  them  very  smoothly,  so  that  no  lumps  remain,  put 
them  into  a  pan,  and  gradually  add  the  mutton  broth, 
stirring  until  it  is  well  mixed  and  smooth ;  let  it  simmer 
for  five  minutes,  and  serve  with  fried  bread.  The  addition 
of  a  little  Parma  cheese  will  improve  the  flavour,  whilst 
chervil  is  a  good  pot-herb. 


19.  Chicken  Bboth,  No.  1. 

A  small  chicken  or  half  a  large  fowl,  thoroughly  cleaned, 
with  all  the  fat  and  skin  removed,  is  to  be  chopped,  bones 
and  all,  into  small  pieces.  Put  this,  with  a  due  allowance 
of  Bolt,  into  a  saucepan  and  add  a  quart  of  boiling  water, 
cover  closely,  and  simmer  over  a  slow  fire  for  two  hours. 
After  removing  allow  to  stand,  still  nncovcred,  for  an  hour, 
and  strain  throTigVi  a  w?e. 
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20.  CuioKEN  Beoth,  No.  2. 

Take  two  fowls,  skin  them,  cut  them  ia  pioees,  and  put 
them  in  a  atock-pot,  with  an  ounce  of  eciual  parts  of  auifieedj 
caraway,  oumiu,  and  fennel,  contained  in  a  musliu  hag. 
Boil  for  three  hours,  skim,  Btrain  through  a  napkin,  and 
Berve. 

21.  Chicken  Jelly. 

Take  a  email  chicken,  and,  after  careful  cleaning,  pound  it 
with  a  mallei,  bones  and  all.  Cover  it  well  with  a  quart  of 
cold  water  and  heat  slowly  in  a  covered  vesiiel,  letting  it 
eimmer  until  the  meat  is  in  rags  and  the  liquid  is  reduced 
by  a  half.  Straia  and  presja  first  through  a  colander  and 
then  through  a  coarse  cloth.  Add  pepper  and  salt  to  taste, 
and  then  return  it  to  the  tire,  letting  it  simmer  five  rainutes 
longer.  Skim  when  cool  and  place  it  on  ice.  It  is  served 
cold  with  thin  biscuits,  or  it  may  he  made  into  sandwiohefl. 

22.  Linseed  Jelly. 

Half  a  pound  of  linseed  to  three  pints  of  cold  water.  Let 
them  eimmer  for  two  hours,  then  squeeze  through  musliu. 
When  cold  it  will  he  in  a  jolly.  Sweeten  and  flavour  to 
taste.  A  breakfast-cup  once  a  day,  or  oftener,  with  the  juice 
of  one  lomon. 

23.  Calf's  Foot  Jblly. 

Procuro  two  calf's  feet  or  a  cow  heel  with  the  hair  on. 
To  get  the  hair  oiT,  hold  the  foot  in  a  saucepan  of  boiling 
water  so  that  tlio  water  just  covers  the  haif ;  in  five  to  ten 
miuutes  the  hair  can  bo  easily  scraped  oS  with  a  knife. 
Put  the  feet  into  about  five  pints  of  water  and  boO  them  till 
half  the  water  has  evaporated ;  strain,  and  when  cold,  lake  off 
tie  fat.    Put  it  into  a  saucepan  with  wine,  sugar,  lemon-juice, 
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and  lemonTpeel,  aocording  to  taste.  To  clear  the  jeUy,  the 
whites  of  fiye  eggs  well  beaten  np  to  a  froth,  and  the  ahellB, 
broken  up,  mnst  be  added.  Set  the  jelly  on  the  fire,  bnt  do 
not  stir  it  after  it  begins  to  warm  r  when  it  oomes  to  a  head, 
let  it  boil  for  twenty  minntes.  Prepare  a  conical  bag  of 
coarse  flannel,  with  two  strings  on  the  broad  part,  with 
which  to  tie  it  to  the  backs  of  two  chairs.  Dip  the  bag  in 
hot  water,  and  sqneeze  it  dry.  Having  placed  a  shape  under 
the  point  of  the  bag,  pour  the  contents  of  the  sanoepan 
care^y  into  it,  so  that  it  nins  slowly  throngh  into  the 
shape.    Do  not  press  the  bag,  or  the  jelly  will  be  cloudy. 

24.  Champagne  Jellt. 

Soak  an  ounce  and  a  half  of  gelatine  in  half  a  pint  of 
water  for  a  quarter  of  an  hour ;  then  add  the  juice  and  rind 
of  one  lemon,  two  ounces  of  powdered  white  sugar,  and  the 
white  of  an  egg.  Whisk  over  the  fire  till  it  boils,  then  add 
a  little  cold  water ;  let  it  stand  in  front  of  the  fire  for  five 
minutes,  then  strain  through  muslin  preyiously  rung  out  of 
hot  water.  Put  the  gelatine  into  a  basin ;  add  a  large  bottle 
of  champagne  and  a  glass  of  cura^oa,  and  pour  into  a  shape. 
When  firm  dip  the  shape  for  a  moment  into  tepid  water  and 
turn  out. 

25.  PoBT  Wine  Jelly. 

Put  into  a  glass  jar  a  pint  of  port  wine,  two  ounces  of 
isinglass,  two  ounces  of  good  gum  arabic,  and  two  ounces  of 
white  sugar-candy.  Put  the  jar  into  a  saucepan  of  hot  water, 
and  let  it  stand  near  the  fire  until  the  isinglass,  sugar,  and 
gum  are  dissolved.  Then  add  a  small  glass  of  maraschino, 
and  strain  into  a  mould.  It  may  be  served  up  with  cream, 
or  a  small  piece  may  bo  taken  frequently  for  the  relief  of 

Bore  throat  or  cough,    li  ^X\<i  ^^Wi  \^  ^i  «.U  leathery  it  is  the 

fault  of  the  isinglasB. 
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26.  Aspio  Jei.ly, 

Take  a  calf  e  foot,  chop  it  into  piccos,  and  wash  them  well 
in  cold  water.  Put  them  iuto  a  stowpan  with  Buffident 
water  to  cover  thorn,  and  boil ;  as  Boon  ae  the  water  boils, 
tako  the  pieces  out  and  wash  them  again  in  cold  water. 
Then  put  them  back  into  the  stewpau  witli  a  pound  of 
knuckle  of  veal  cut  into  Bmall  piecee.  Po«r  three-quarters 
of  a  pint  of  water  on  these,  and  bring  it  to  the  boil ;  skim 
it  carefully.  Now  odd  a  little  salt,  fifteen  peppercorns,  half 
a  clove  of  garlic,  one  shalot,  one  sprig  of  thyme,  and  a  sprig 
of  parsley,  ono  onion,  and  half  a  head  of  celery,  one  carrot, 
and  a  turnip — all  peeled  and  washed — add  also  two  sprigs 
of  tarragon,  one  chervil,  and  a  hay-leaf.  Boil  gently  for 
five  hoTirB,  then  strain  off  the  liquor  through  a  sieve  into  a 
basin.  When  cold,  skim  off  the  fat  with  a  spoon.  Take  a 
clean  cloth,  wring  it  ont  of  hot  water,  and  mb  it  lightly 
over  the  jolly  stock,  and  then  tako  a  dry  cloth  to  dry  it. 
Peel  a  lemon  very  thinly  and  pnt  it  into  the  stewpan; 
squeeze  the  juice  out  through  a  strainer,  and  whip  the 
whites  of  two  eggs  to  a  froth.  Put  these  and  the  egg-shells 
into  the  stewpan  with  the  stock,  a  glass  of  sherry,  and  a 
dessert-spoonful  of  Chili  vinegar.  Whisk  this  all  together 
till  it  boils.  Then  take  a  spoon  and  skim  it  carefully,  and 
let  the  stewpan  stand  by  the  side  of  the  fire  for  half  an  hour 
to  form  a  crust.  Then  tako  a  clean  jelly-bag  ;  make  it  hot, 
and  sti-ain  tho  stock  through  it,  repeating  the  oporatiou  if 
neoeflsary. 

27,  Aspic  Chioken. 

Pour  into  a  inould  some  aspic  jelly  to  the  depth  of  a 
quarter  of  an  inch.  When  this  is  sot,  cut  some  shapes  of 
hard-boiled  eggs,  trnffles,  gherkins,  and  beetroot ;  arrange 
these  in  patterns  round  the  mould;  pour  in  some  nearly 
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hqmd  uKfic  jdlj  genfl j,  and  pot  it  on  iee  to  freeasu  Ar- 
nogB  OM»  of  Mr\fn,  preriondj  eooSked,  ddnned,  and 
eat  IB  m  good  ihape^  Boifly  all  mud.  Poor  in  m  mneh 
more  of  die  acpieaswin  nt  die  diieken,  then  put  round 
and  over  tlie  dnekan  aooe  ma jonnaiae^  and  over  tliia  mora 
eold  aa^  Fill  vp  tbe  mould  with  liquid  aapie,  and  put  it 
to  freese.  Tnm  ont,  and  aerve  with  wliiaked  aapio  and 
endive  aa  a  gaminh  ronnd  it 

28.  CmcKES  PuBiB. 

The  meat  should  be  cot  np  fine,  and  simmered  in  a  aanoe- 
pan  nntQ  it  is  pnlpj  and  snfSeientlj  soft  to  pass  through  a 
hair  sieve  or  tunis  eloth.  fiometimea  itis  neoeasaiy  to  pound 
the  meat  with  a  pestle  and  mortar  before  it  can  be  got  to 
pass  tbrongh  the  sieye.  Fkce  the  sieve  upside-down  on  a 
dish,  put  the  meat  on  the  sieve,  and  then  proceed  to  mb  it 
through  the  sieve  by  means  of  a  spoon  or  a  stick  with  a 
ronnded  end.  It  may  be  necessary  to  add  a  little  water, 
milk,  or  other  liquid,  in  order  to  get  the  pnr6e  to  pass  tho 
easier.  The  meat  in  a  pnrce  is  in  the  finest  possible  state 
of  diyision,  and  is  consequently  in  a  very  digestible  con- 
dition. A  pnrSe  may  be  made  of  any  kind  of  meat ;  but  that 
prepared  with  chicken  is  most  easy  of  digestion  and  is  most 
palatable. 

29.  Panada. 

Take  tlio  white  part  of  tho  breast  or  wings,  freed  from 
Hkin,  of  either  roost  or  boiled  chicken,  or  the  under  side  of 
cold  Birloin  of  beef  or  cold  roasted  leg  of  mutton,  and  pound 
in  a  mortar  with  an  equal  quantity  of  stale  bread.  Add 
oitlicr  tho  water  in  which  the  chicken  has  been  boiled,  or 
lK)of  toa,  until  the  whole  forms  a  fluid  paste,  and  then  boil 
for  ten  niiinitoH,  stirring  all  tho  time.   Pheasant  or  partridge 
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pftnadtt  may  be  prepared  in  the  same  way,  whilst  Tenison 
panada  will  pleaee  the  sick  sportsmaB. 

30.  Creiam  of  Chicken, 

Pound  the  breast  ia  a  mortar,  pass  through  a  wiro  Bieve, 
put  into  a  mould  with  throo  table-spoonfuls  of  cream  and 
the  yolk  of  an  egg ;  season  well,  and  Btcara  for  twenty 
minutes.     It  should  be  served  with  sweet  red  capsicums, 

31,  Chi€ken  Breasts. 

These  should  be  stewed  with  a  little  butter  in  their  own 
juice,  and  served  with  small  frosh  grilled  mwehrooms. 
Preserved  mushrooms  should  not  bo  used,  as  they  are  hard 
and  indigestible. 

32.  Neapolitan  Soup. 

Out  into  very  small  pieces  the  heart  of  a  small  cabbage, 
half  a  small  beetroot,  two  turuips,  two  carrots,  half  a  small 
lettuce,  the  quarter  of  a  stick  of  celery,  and  a  small  bunch 
of  parsley,  salt  to  taste,  and  add  one  quart  of  stock  ;  stew 
over  slow  fire  for  one  hour  ;  serve  with  fried  bread. 


33.  Plain  Boiled  Sole. 

Tboroughly  wash  and  clean  a  sole,  aud  put  it  into  plenty 
of  cold  water,  with  salt  in  the  proportion  of  one  ounce  to 
the  quart ;  bring  it  gently  to  the  bc»il,  put  it  aside  to  simmer 
for  five  or  ten  minutes,  according  to  size.  When  ready, 
place  it  in  a  clean  napkin,  garnish  with  parsley  and  slices 
of  lemon,  and  serve  with  sauce.  Violent  boiling  sbonld  be 
avoided. 

Whenever  sea-water  is  available  for  boUing  fish  it  should 
be  preferred  to  salted  water. 
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Soles  do  not  keep  well,  and  should  be  eaten  as  fresh  as 
possible.  If  kept  on  ice  they  soon  deteriorate  in  quality  and 
become  flabby.  Small  soles  caught  in  shallow  water  on  the 
coast  are  the  best 

34.  Fish  Chowdkb. 

To  make  two  quarts.  Two  pounds  of  fresh  haddock,  cod, 
or  tnrbot,  eight  potatoes,  six  onions,  a  quarter  of  a  pound  of 
salt  pork,  some  lobster  spawn,  three  thick  dry  biscuits,  and 
a  quart  of  milk.  Cut  the  fish,  potatoes,  onions,  and  pork 
into  pieces  about  half  an  inch  square;  put  the  pork  and 
onions  into  a  saucepan,  stir  and  fry  them  a  light  brown. 
Take  out  the  meat  and  onions,  and  put  in  a  table-spoonful  ot 
flour  to  make  the  foundation  of  stock ;  stir  it  well  in,  and 
then  put  into  the  saucepan  a  layer  of  potatoes,  then  of  fish, 
then  of  onions  and  pork ;  season  well  with  salt  and  pepper, 
and  add  other  layers  in  the  same  order  until  all  the  materials 
are  used.  Cover  with  water  and  stow  slowly  until  the 
potatoes  are  soft;  then  add  a  quart  of  milk,  the  lobster 
spown,  and  the  biscuits  broken  into  small  pieces ;  stew  for 
ten  minutes  longer,  and  serve. 

35.  Stewed  Oysters. 

Fifty  oysters,  one  pint  of  cream,  one  table-spoonful  of 
butter,  half  a  cup  of  bread-crumbs,  one  pint  of  water,  salt 
and  pepper  to  taste.  Drain  the  oysters  in  a  colander,  and 
wash  by  pouring  cold  water  over  them.  Put  the  bread- 
crumbs and  a  pint  of  water  in  a  stew-pan,  and  cook  five 
minutes ;  then  add  the  oysters,  and,  when  boiling  hot,  add 
the  butter,  cream,  salt  and  popper.  Let  the  whole  boil  up 
once,  and  serve  very  hot.  The  oysters  must  not  be  over- 
cooked or  they  will  be  hard.  Half  the  quantity  makes 
A  dish  for  five  or  b\x  \>oo^\<i. 


PHAHMACOLOOT  AND  THERAPEUTTCa 


611 


36.  BBon-ED  Oysters. 

Drain  tweuty-fiye  large  oysters  aud  place  them  on  a 
pastry  board,  season  with  Nepanl  pepper  and  dip  them 
in  bread-crumbs.  Grease  an  oyster  broiler,  place  the 
oysters  in  it  aide  by  side,  close  it,  and  bmtl  them  over 
a  clear  fii-e  till  tbey  are  browB  on  one  side,  the©  turn  and 
broil  the  other.  Serve  immediately  on  squares  of  buttered 
toast  with  a  few  drops  of  lemon  and  a  small  piece  of  butter 
on  each  oyster. 

37.  Golden  Buck. 

Two  cups  of  grated  cheese,  a  quarter  of  a  tea-spooBful  of 
Drastard,  a  dash  of  Nepanl  pepper,  one  cup  of  milk,  half 
a  tea-spoonful  of  salt,  six  sqnares  of  buttered  toast,  six 
poached  eggB.  Put  tbe  milk  on  to  boil  in  a  porcelain 
aaucepan,  add  to  it  the  cheese,  mustard,  salt  and  cayenne, 
and  stir  constantly  until  the  cheese  is  melted.  Have  the 
toast  ready,  pour  enough  of  the  cheese  over  each  piece  to 
cover  it,  put  a  poached  egg  carefully  on  the  top  of  each 
piece,  dust  lightly  with  pepper  and  salt,  and  serye 
immediately. 


38.  Devulted  Lobster. 

Two  small  lobsters,  half  a  pint  of  cream,  two  table- 
spoonfuls  of  flour,  a  quarter  of  a  nutmeg  grated,  the  yolka 
of  four  hard  boiled  eggs,  one  table-spoonful  of  butter,  one 
table- spoonful  of  chopped  parsley,  cayenne,  or  Nepaul  pepper, 
and  salt  to  taste.  Cut  the  meat  of  the  lobsters  up  finely ; 
put  the  cream  on  to  boil ;  rub  the  butter  and  flour  together, 
add  it  to  the  boiling  cream,  and  stir  and  cook  for  two 
minutes.  Take  the  saucepan  from  the  fire  and  add  to  the 
sreain    the  lobster    meat,  parsley,   nutmeg,  salt  and    rod 
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pepper.  Clean  the  lobster  sbells  and  fill  them  with  tho 
mixture,  brush  over  with  beaten  egg,  ooyer  with  bread- 
crumbs, and  put  them  in  a  quick  oyen  to  brown ;  or,  still 
better,  put  them  in  a  frying-basket  and  plunge  them  into 
boiling  &t  or  oil  until  thoy  are  of  a  nice  brown  colour. 
Serve  in  the  shells.  Crab  may  be  dressed  in  the  same 
way,  and  is  excellent 

39.  Baked  Pobk  and  Beans. 

Soak  a  quart  of  white  haricot  beans  OYcmight  in  cold 
water,  and  in  the  morning  drain  them  through  a  colander. 
Put  them  to  boil  in  cold  water ;  at  the  first  boil  drain  this 
water  off,  and  cover  thorn  with  fresh  boiling  water.  Score 
the  rind  of  a  pound  of  pickled  pork  (previously  well  washed 
in  cold  water),  and  put  it  in  with  tho  beans ;  simmer  gently 
until  tho  skin  of  the  beans  can  be  blown  off.  To  do  this, 
take  three  or  four  of  the  beans  in  the  hand,  blow  hard  on 
them,  and  if  tho  skin  cracks  they  are  cooked.  When  done, 
every  bean  should  bo  perfectly  whole.  Now  take  out  the 
pork  and  drain  it ;  put  the  beans  into  a  deep  earthen  dish 
with  a  cover,  and  almost  bury  the  pork  in  the  middle  of 
them.  Add  ono  toa-spoonfnl  of  salt  to  one  pint  of  tho 
water  in  which  the  beans  wore  boiled,  pour  this  into  tho 
dish,  and  sprinkle  freely  with  pepper.  Four  over  the  top 
of  the  beans  a  large  table-spoonful  of  treacle  or  brown 
sugar,  put  on  tho  lid,  and  bake  in  a  very  moderate  oven 
from  two  and  a  half  to  three  hours,  or  even  more,  until  the 
beans  are  quite  soft  and  the  moat  thoroughly  done.  Servo 
the  pork  and  beans  in  the  dish  in  which  they  are  baked, 
and  eat  Boston  brown  bread  with  them. 

40.  Baw  Meat  Sandwiches. 

Take  a  pound  of  good  steak,  which  must  be  absolutely 
fresh,  place  it  on  a  pudding  board,  and  fray  it  out  with 
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Hft  large  blunt  knife.  Sproad  the  pulp  out  flat,  amd  carefully 
B  remove  tLo  white  particles  of  fat  and  tendon.  Place  the 
pulp  in  a  stone  mortar  and  pound  it  thoroughly.  Bpretid 
two  thin  slices  of  Freucli  roll  wifch  butter,  and  put  the 
meat,  to  which  a  Bufficiency  of  pepper  and  salt  have  been 
added,  in  the  centre,  leaving  a  clear  margin  of  a  quarter 
of  an  inch  all  round.  Divide  the  sandwich  into  four,  and 
serve  it  up  on  a  napkin  with  a  little  parsley.  If  the  red 
colour  of  the  pulp  is  ohjectionabloj  add  just  a  little  brown 
sugar  whoa  it  ia  being  pounded  up  ia  the  mortar. 

An  excellent  formula  for  Eaw  Beef  Balls  is  given  in 
Mrs.  Ernest  Hart's  book. 

41.  Poached  Eogs. 

Boil  some  water  in  a  saucepan,  thea  break  nn  egg  into 
a  tea-cup,  being  careful  not  to  burst  it,  and  place  the  tea- 
cup in  the  saucepan  of  boiling  water.  The  egg  should  then 
be  carefully  placed  upon  a  piece  of  toast  or  a  slice  of  brood 
and  butter. 

-12.    CEUFS    AU    GfiATlN, 

Cat  some  hard-boiled  eggs  in  slices^  and  lay  them  on 
a  well-buttered  dish,  with  grated  Parmesan  cheese,  black 
popper,  and  a  grate  of  nutmeg.  Sprinkle  some  baked 
bread-crumbs  over  all,  put  the  dish  in  the  oven,  and  serve 
as  soon  as  tbe  contents  begin  to  colour. 

43.   CEUFB  A0   MlUOtR. 

Spread  a  thick  layer  of  fresh  butter  on  a  tin  or  flrc-proof 
china  dish,  sprinkle  with  salt,  and  break  the  eggs  carefully 
on  to  it)  one  at  a  time ;  pour  some  cream  over  thom,  season 
i>ith  salt,  popper,  and  one  grate  of  nutmeg ;  place  a  few 
small  lumps  of  butter  over  all,  bake  in  the  oven,  and  brown 
with  a  salamander. 
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44.  The  Omelxttb. 

Make  sure  that  the  fryingpan  is  perfectly  dean,  and  free 
from  moisture.  Place  in  the  fryingpan  about  one  ounce 
of  sweet  butter;  break  three  eggs  separately,  to  see  that 
they  are  fresh ;  beat  them  up  with  a  little  chopped  parsley 
and  a  pinch  of  pepper  and  salt  The  eggs  should  not  be 
beaten  too  much  (about  four  seconds  will  be  sufficient),  or 
the  white  separates,  and  you  produce  a  watery  mixture, 
which  destroys  the  flayour  and  appearance  of  the  omelette. 
Now  that  the  butter  is  melted,  and  in  a  state  of  froth,  pour 
into  the  fryingpan  the  omelette  mixture,  and  stir  till  it 
begins  to  set  or  thicken.  Shake  the  pan  occasionally ;  and 
whon  sufficiently  firm,  fold  the  omelette  over  neatly  into 
an  oval  shape;  strike  the  handle  of  the  fryingpan  so  as 
to  produce  a  gentle  yibration,  which  keeps  the  omelette 
detached  from  the  pan,  and  when  the  omelette  is  of  a 
golden  colour,  turn  it  quickly  in  the  dish.  To  be  able  to 
prepare  a  plain  omelette  is  to  be  able  to  prepare  every 
kind  of  omelette.  The  chief  thing  to  be  borne  in  mind 
in  cooking  an  omelette  is  that  the  mixture  docs  not  adhere 
to  the  fryingpan. 


45.  Abbowboot  Custard. 

Take  two  cups  of  boiling  milk,  three  spoonfuls  of  arrow- 
root, two  table-spoonfuls  of  white  sugar,  and  one  egg. 
Moisten  the  arrowroot  with  a  little  cold  milk,  beat  the  egg 
up  with  the  sugar.  Mix  the  arrowroot  paste  with  boiling 
milk,  stir  for  throe  minutes,  then  take  from  the  fire  and 
mix  in  the  egg  and  sugar.  Boil  two  minutes  longer,  flavour 
with  vanilla,  and  pour  into  a  mould. 
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46.  BaEED   COiTABD   PlIDDINO. 

Warm  hulf  a  pint  of  milk,  whisk  two  eggs,  yolks  and 
whites,  pour  tho  milk  ovor  them,  stirring  all  tho  whilo. 
Haro  ready  a  small  tart-dish  lined  at  tho  edges  with  paste 
ready  baked.  Pour  the  custard  into  the  dish,  grate  a  little 
nutmeg  oTer  the  top,  and  bake  it  in  a  very  slow  oven  for 
half  an  hour, 

47.  Boiled  Custakd  Pudding, 

Prepare  the  custard  as  in  the  foregoing  recipe*  Butter 
a  small  basin  that  will  exactly  hold  it,  put  in  the  custard, 
and  tie  a  floui-ed  cloth  over  it ;  pluage  it  into  boiling  water, 
turn  it  about  for  a  few  minutes ;  boil  slowly  for  half  an 
hour ;  turn  out,  and  serve. 

48.  ElCE   PCTDDING,  No.  1. 

Butter  a  baking-dish  ;  put  a  small  tea-cupful  of  rice, 
a  littlo  sugar,  and  a  bit  of  butter  into  it;  fill  the  dish  with 
milk,  into  which  two  eggs  have  been  well  beaten,  and  grate 
a  littlo  nutmeg  over  the  whole ;  bake  slowly  till  the  rice  is 
quite  Boft« 

49.  RiCB  PuDDDfO,  No.  2. 

Take  an  ounce  of  rice,  three-quarters  of  a  pint  of  milk, 
half  an  ounce  of  butter,  one  egg,  and  a  little  powdered 
white  sugar.  Let  the  rice  swell  in  the  milk  ovor  a  slow 
firo,  stir  in  the  butter,  and  let  the  miitiiro  cool.  Well  beat 
the  egg,  and  mix  with  tho  ric<?.  Line  a  mould  with  caramel 
flavoured  with  vanilla  pod,  fill  it  nearly  full,  and  steam, 
ftjerve  with  thick  cream»  also  fiavoored  with  vanilla. 
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50.  Tafiooa  Puddimg. 

One  oimoe  of  tapioca,  one  pint  of  milk,  one  onnoe  of 
butter,  two  eggs,  sugar  to  taste.  Wash  the  tapioca,  and  let 
it  stew  gently  in  the  milk  for  a  quarter  of  an  hour,  stirring 
it  now  and  then.  Let  it  cool,  mix  with  it  the  butter,  sugar, 
and  eggs,  which  must  be  well  beaten;  put  it  into  a  small 
tart-dish,  and  give  it  an  hour's  baking  in  a  moderate  oren. 

51.  GuoooLATB  Pudding. 

Mix  together  in  a  stewpan  the  yolks  of  two  eggs,  an 
ounce  of  butter,  an  ounce  of  sugar,  and  stir  till  quite  thick. 
Then  add  a  sufficient  quantity  of  potato  flour  and  the  whites 
of  tho  eggs  whisked  stiff.  Steam  for  twenty  minutes,  and 
pour  over  it  hot  two  tablets  of  chocolate  which  have  been 
boiled  in  syrup  for  two  hours. 

52.  EoG  AND  Mile. 

Beat  up  tho  yolk  of  an  egg,  add  the  juice  of  one  lemon, 
and  then  sugar  to  taste.  Mix  well  before  adding  the  milk, 
or  curdling  takes  place.  Add  enough  milk  to  the  egg  and 
lemon  to  nearly  fill  a  breakfast-^^up. 

53.  Lemon  Cbeam. 

Take  throe  largo  lemons ;  grate  the  pool  of  ono  of  them 
and  mix  it  with  all  tho  juice  in  a  glass  dish.  Boil  ten 
ounces  of  sugar  in  a  quart  of  cream  flavoured  with  vanilla 
pod — not  the  essence.  When  it  has  ceased  boiling  pour  it 
into  the  lemon  juico  and  stir  very  gently. 

54.  Lemonade. 
Pool  one  lemon  or  more,  according  to  the  quantity  re- 
quired and  the  size  of  tho  fruit.    Pour  a  small  quantity  of 
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boiling  wfitcr  over  tlie  peel,  anil  cover  it  close.  Squeeze 
tho  lemon,  and  remove  the  pips.  Pour  some  boiling  water 
upon  sugar  in  a  separate  vessel ;  wben  the  sugar  ia  perfectly 
dtBsolvcd,  put  the  juice  into  it,  ad<l  cold  water,  tasting  as 
you  proceed  till  you  find  tho  drink  does  not  taste  too 
strongly  of  the  juice ;  then  put  in  enough  of  the  peel  to 
flavour  it  according  to  taste.  Lemons  differ  so  much  in 
the  quantity  of  juice  they  yield,  and  even  in  the  strength 
of  the  acid,  that  accurate  directions  as  to  quantities  are 
useless;  you  must  be  guided  by  the  taste.  Be  careful  to 
dissolve  the  sugar  in  water  before  you  add  the  juice. 
OratigeB  may  be  used  with  or  instead  of  lemons. 

55.  To  ED  Lemonade. 

Grate  the  rind  of  four  large  lemons,  and  mis  with  it  one 
pound  of  sugar.  Squeeze  the  juice  of  the  four  lemons,  and 
pour  over  the  sugar.  Put  all  in  a  glass  jar.  Allow  one 
table-spoonful  for  each  glass  of  icsd  water. 

5ij.  Lemon  Sybup, 

Take  two  large  lemons,  two  and  a  half  pounds  of 
powdered  sugar,  one  ounce  of  citric  acid,  and  a  quart  of 
water.  Roll  the  lemons,  peel  and  squeeze  them,  using  only 
half  the  peel.  Remove  the  pips,  and  boil  with  tho  sugar 
and  water  for  a  quarter  of  an  hour.  Pour  into  a  jug  and 
dissolve  the  acid  by  stirring.  Let  it  stand  until  the 
following  day,  then  bottle  and  keep  in  a  cool  place.  A 
table-spoonful  in  a  tumbler  of  effervescing  water  makes  a 
lemonade  which  ia  ready  at  a  moment's  notice. 

I  57.  Ego  LEUoiiADfi. 

Take  the  white  of  an  egg,  a  table-spoonful  of  powdered 
BUgar,  the  juice  of  one  lemon,  beat  them  together,  and  add 
to  a  tumbler  of  iced  water. 

2  R 
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68.  Egg  and  Buh  Oobdial. 

Take  six  eggs,  whioh  must  be  absolately  new  laid,  pat 
them  in  a  bowl  and  coTer  them,  BheUs  and  all,  with  the 
joioe  of  seven  lemons,  or  of  as  many  as  may  be  required* 
Fresh  lime  juice  will  answer  equally  well,  or  if  neither 
lemons  nor  limes  are  procurable,  a  solution  may  be  made  of 
half  an  ounce  of  citric  acid  in  four  ounces  of  water.  The 
eggs  should  be  turned  over  from  time  to  time  so  as  to  expose 
them  fully  to  the  action  of  the  add.  In  twenty-four  hours 
the  shells  will  be  dissolyed,  the  membrane  lining  the  shells 
should  then  be  picked  out  and  removed,  and  the  eggs 
thoroughly  beaten  up  in  the  solution.  A  pint  of  good  old 
rum  should  then  be  added,  and  after  the  addition  of  a  little 
cinnamon  and  ginger  the  cordial  should  be  poured  into  a 
dean  bottle  and  carefully  corked  up.  It  may  be  used  at 
once,  but  improves  by  keeping.  A  table-spoonful  three 
times  a  day  is  a  useful  stimulant  in  phthisis,  and  in 
convalescence  from  acute  illness. 

59.  Blackbebbt  Cordial. 

Squeeze  enough  blackberries  to  make  two  pints  of  juice, 
add  a  pound  of  loaf  sugar,  and  let  it  dissolve  by  heating  it 
slowly.  Add  a  tea-spoonful  each  of  doves,  cinnamon,  and 
nutmeg.  Boil  for  twenty  minutes,  and  on  removing  from 
the  fire  add  a  wine-glass  of  brandy.  Put  in  bottles  while 
hot,  and  seal.    A  tea-spoonful  to  a  glass  of  iced  water. 

GO.  Baspbebbt  Yinegab. 

Fill  a  half  gallon  glass  jar  with  fresh  raspberries ;  pour 

over  them  as  much  cider  vinegar  as  the  jar  will  hold. 

Screw  on  the  cover,  and  let  them  stand  for  one  week,  then 

scald  and  pour  in  a  jelly  bag  and  let  them  drain;  to  the 

jnioe  add  loaf  sugw  m  ^^  ^tov^xNlvsti  lii  on^  v^uud  to  every 
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piut.  Boil  &at  for  twenty  miniiteB,  and  Bkim  wlien  any 
80UD1  arises ;  wbilo  gtill  hot  decatit  it  into  bottles  or  glass 
jars.     A  spoonl'id  in  a  glass  of  iced  water. 


61.  Cbeam  Soda. 

Boil  together  for  a  few  minutes,  three  pints  of  water,  two 
pounds  of  white  sugar,  the  juice  of  two  lemons,  and  two 
onncea  of  tartaric  acid.  Set  it  aside  to  cool.  Beat  up  the 
whites  of  three  eggs  to  a  stiflT  froth ;  slowly  sift  in  it  a  half 
cap  of  flonr  and  stir  u&til  smooth,  then  flavour  with  half  an 
unce  of  essence  of  wintorgreon.  When  the  syrup  is  nearly 
oool  stir  in  the  eggs.  When  cold  put  it  in  a  stone  jog 
which  has  been  scalded  until  perfectly  sweet.  Cork  tightly, 
aud  keep  in  a  cold  place.  Two  tablo-spoonfulB  of  the  syrup 
in  a  glass  of  cold  water,  and  just  before  drinking  add  a 
quarter  of  a  tea-spoonful  of  bicarbonate  of  soda  and  stir 
well. 


62,  RoDB  Gbobd. 

Take  a  quart  of  the  juice  of  equal  quantities  of  rasp- 
berries and  rod  currants  passed  through  a  hair  sieve,  four 
ounces  of  German  semolina,  one  ounce  of  isinglass,  and  u 
pound  and  a  half  of  loaf  sugar.  Oil  a  China  mould,  and 
boil  for  ten  minutes.  Serve  cold,  with  plenty  of  good 
cream. 

63.  Washington  Cake. 

Two  pounds  of  fionr,  one  quart  of  milk,  with  an  ounce  of 
butter,  heated  together;  put  the  milk  and  butter  into  the 
flour  when  it  is  about  lukewarm,  add  one  gill  of  good  yeasty 
three  eggs,  and  a  tea-spoonfnl  of  salt.  Place  it  in  a  pan 
over  night,  and  bake  it  in  the  morning  in  a  quick  oven  for 
three-quarters  of  an  hour. 


k 
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64.  Boston  Bbown  Bbbad. 

Mix  two  onps  of  rye  meal  and  two  cups  of  Indian  meal 
well  together,  dissolye  a  tea-flpoonfol  of  soda  in  two  table- 
spoonfuls  of  boiling  water,  then  add  it  to  a  pint  and  a  half 
of  sonr  milk.  Mix  with  it  one  cup  of  molasses  or  treacle, 
and  ponr  it  oyer  the  meal,  add  the  salt,  and  stir  all 
thoroughly  welL  Ponr  the  mixtnre  into  a  well-greased 
two-qnart  bread  mould,  put  the  lid  on,  and  steam  for  five 
hours.  Then  remoye  the  lid,  put  it  in  the  oyen,  and  bake 
for  thirty  minutes. 

65.  Waffles. 

Waffles  may  be  made  with  a  fermented  thin  dough  or 
sponge,  or  with  a  stirred  dough  of  which  flour,  eggs,  butter, 
and  milk  are  the  only  ingredients.  The  rising  of  the 
waffles  may  be  effected  by  the  addition  of  whipped  cream 
or  whipped  white  of  egg  to  the  dough.  The  waffling-irons, 
according  to  Dr.  Thudichum,  who  is  an  authority  on  the 
subject,  should  be  thick,  so  as  to  favour  an  equal  distribution 
of  the  heat  and  present  as  large  a  surface  as  possible  to 
the  contact  with  the  dough. 

An  excellent  "Dictionary  of  Culinary  Terms"  will  be 
found  in  Dr.  Thudichum's  "  Spirit  of  Cookery." 

By  fEir  the  best  collection  of  menus  and  recipes  for 
diabetics,  and  of  dishes  for  the  gouty  will  be  found  in 
Mrs.  Ernest  Hart's  recent  wurk  on  "  Diet  in  Sickness  and 
Health." 


EXAMINATION  QUESTIONS. 


EXAMINATION   PAPERS, 

These  are  exampleB  of  oxaiiimation  pupci-s  eot  during  tho 
last  fourteen  years  at  tBe  Westminster  HoBpital,  and  are 
more  or  less  adapted  to  the  requiromentg  of  Btiidents  pre- 
paring for  the  examioatioiis  of  the  Conjoint  Uoard. 


No.  h 

1.  What  do  you  understand  by  the  terms  "materia 
medica,"  **  pharmacology,"  and  **  therapontica  "  ?  IllDBtratc 
your  answer  by  oiamplcB.  What  agents  other  than  drugs 
are  employed  in  the  treatment  of  disease  ? 

2.  Describe  the  seYeral  ways  in  which  extrartg  are  pre- 
pared, and  mention  tho  varieties  of  extracts  that  occur  in 
the  pharmacopceia. 

3,  What  is  diahjzed  irnn  ?  In  wliat  dosos  is  it  employed  ? 
How  does  it  dififer  from  the  perchloride  of  iron  ?  Give  the 
official  preparations  and  doses  of  the  latter. 

4,  Enumerate  the  official  compounds  and  preparations  of 
arsentV,  What  are  the  fiymptoms  of  (a)  acute  and  of  (i*) 
chronic  poisoning  by  arsenic  ? 

5*  Name  the  activo  principles  of  f^>m«»,  and  give  an 
account  of  the  physiological  actions  and  therapeutical  uses 
of  eodehie, 

6.  Give  an  account  of  the  physiological  actions  and  thera- 
peutical  uses  of  catdhartdt's.  What  is  meant  by  "counter- 
irritation,"  and  in  what  cases  is  it  found  useful  ? 
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No.  2. 

1.  Describe  fully  the  different  modes  in  which  the  offioifti 
extracia  are  prepared,  and  giye  examples  of  each. 

2.  What  kinds  of  nilphir  are  employed  in  medicine,  and 
how  are  they  prepared?  What  are  their  common  impari- 
ties, and  how  may  they  be  detected?  What  are  the  official 
preparations  of  snlphnr  ? 

3.  In  what  forms  and  in  what  doses  is  mdphaie  of  iron 
employed  medicinally  ?  Describe  its  action  when  adminis- 
tered internally,  and  state  by  what  channel  and  in  what 
form  it  is  eliminated. 

4.  What  are  the  chief  pharmacological  actions  of  nitrite 
of  amylf  What  are  its  therapeutic  applications,  and  to 
what  drugs  is  it  most  closely  allied  ? 

5.  Give  a  list  of  the  preparations  of  belladonna  and  its 
alkaloid.  Describe  the  action  of  the  latter  upon  (1)  the 
eye,  (2)  the  circulatory  system,  (3)  the  secretory  glands. 

6.  What  drugs  are  most  commonly  employed  as  anthel" 
mintics  f  From  what  and  by  what  menstruum  is  extractum 
filids  liquidum  prepared  ?  In  what  doses,  and  with  what 
precautions  should  it  be  used  ? 

No.  3. 

1.  Prepare  a  list  of  indigenous  medicinal  plants,  giving 
the  popular  and  scientific  names  of  each. 

2.  Give  an  account  of  the  pharmacological  actions  of 
phosphorus^  describing  the  changes  which  it  produces  in  the 
different  organs  and  structures  of  the  body.  In  what  doses 
and  in  what  forms  is  it  usually  proscribed  ? 

3.  Givo  the  composition  of  the  following  pharnuuM)poeial 
preparations: — Liquor  ai*seuicalis,  pilula  hydrargyri  sub- 
cbloridi  composita,  mistura  senn»  composita,  syrupns 
chloral,  linimontum  calcis,  mistura  ferri  composita. 
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4.  Wliat  18  an  emuhiony  and  how  docs  it  differ  £rom  a 
solution  ?  Give  examples  of  dmga  wMclt  may  he  adminis- 
tered in  the  form  of  an  emulsion,  with  the  method  of 
preparation  required  in  each  C44sc. 

5.  In  what  different  forms  do  we  meet  with  cannabis 
indicaf  Give  an  account  of  its  physiological  actions, 
descrihing  in  detail  the  symptoms  produced  by  large  doses. 

6.  By  what  pharmacological  actions  may  (a)  the  diuretic 
and  (&)  the  cardiac  effects  be  produced  of  a  substance  which 
acts  in  a  manner  Bimilar  to  digitalis  ? 


No.  4, 

1.  Besoribe  the  different  modes  in  which  medicines  may 
be  introduced  into  the  system,  and  illustrate  your  answer 
by  examples.  What  drugs  are  most  commonly  given  hypo- 
dermically,  and  with  what  objects  ? 

2.  What  is  an  infusion^  and  how  does  it  differ  from  a 
decoction  ?     Illustrate  your  answer  by  examples. 

3.  What  are  the  symptoms  of  chronic  lead  poisoning, 
and  in  what  ways  may  lead  be  introduced  into  the  system  ? 
What  circumstanceB  influence  the  action  of  drinking  water 
on  lead?  Give  the  treatment  of  a  case  of  chronic  lead 
poisoning,  with  practical  directions  for  the  amelioration  of 
the  more  distressing  symptoms.  Draw  up  a  code  of  hygienic 
regulations  especially  applicable  to  men  engaged  in  lead 
works. 

4.  Give  an  account  of  the  physiological  aotions  and  thera- 
peutical uses  of  iodoform. 

6,  What  is  the  medicinal  action,  and  what  are  the  ordi- 
nary doses  of  Oil  of  turpiynthie.  Enumerate  its  pharmacopceial 
preparations. 

6.  Givo  an  account  of  the  composition  and  physical 
charactors  of  cod  liver  oil  Explain  its  special  facility  of 
absorption  and  its  value  as  a  fattening  agent. 
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No.  5. 

1.  Wliat  IB  an  e8$enee^  aooording  to  the  phannaoopcBia  ? 
Giya  an  offidal  example,  and  state  its  oompodtion,  dooe,  and 
method  of  preparation. 

2.  Giye  an  acoonnt  of  the  physiological  action  and  therm- 
pentical  nses  of  bromide  ofpotamum, 

8.  Ennmeiate  the  officinal  compounds  and  preparations 
containing  anenie.  Give  an  aoooont  of  its  pharmaoologioal 
actions  and  nses. 

4.  What  do  yon  mean  by  antagomtm  as  applied  to  dmgs? 
How  wonld  yon  demonstrate  the  antagonism  which  exists 
between  atropine  and  pilocarpine  ?  To  what  other  dmgs  is 
atropine  antagonistic,  and  to  what  dmgs  is  it  most  closely 
allied? 

5.  What  are  the  chief  pharmacological  actions  of  nitro- 
glycerine f    What  substances  act  in  a  similar  manner  ? 

6.  Describe  briefly  any  untoward  effects  which  may  result 
from  the  administration  of  medicinal  doses  of  arsenic, 
quinine,  iron,  belladonna,  iodide  of  potassium,  chloral,  nux 
vomica,  and  mercury. 

No.  6. 

1.  Enumerate  the  chief  emetics.  Discuss  their  mode  of 
action,  and  state  in  what  oases  and  under  what  circum- 
stances any  of  them  would  be  specially  indicated. 

2.  Describe  the  chief  actions  and  uses  of  perchloride  of 
mercury, 

3.  Give  an  account  of  the  pharmacological  actions  of  the 
sulphates  of  iron,  sodium,  magnesium,  quinine,  and  atropine, 
and  mention  the  dose  and  mode  of  administration  of  each. 

4.  What  is  the  source  of  pilocarpine  9  Give  an  account 
of  itB  pharmacolog;icaI  actions.    How  would  you  administer 
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it,  and  in  wliat  doBe^    To  what  drugs  is  it  most  closely 
allied,  ami  by  what  drags  is  its  action  antagonized? 

5.  Wliat  dmgB  are  employed  as  artwstheticji  f  What  are 
the  comparative  advantages  of  chloroform  and  ether  as 
general  anroBtLetics  ?  How  wonld  you  nse  ether  as  a  local 
aniBHthotic  ? 

6.  Give  an  account  of  the  mode  of  action  of  those  dmgs 
which,  administered  internally,  ioflueDcc  the  calibre  of  the 
BysteDaio  blood-vessels. 


No.  7. 

1.  For  what  pnrposes  and  in  what  forms  may  Bubstancee 
be  administered  by  the  rectum  f  Illustrate  your  answer  by 
reference  to  individual  drugs  and  preparations. 

2.  Give  an  account  of  the  phyeiological  actions  and 
therapeutical  nsea  of  iodide  of  potasmim.  What  other 
iodides  ore  used  in  the  treatment  of  disease?  What  do 
yon  understand  by  the  term  "  iodism  '*  ?  What  medicines 
administered  internally  often  produce  a  rash  on  the  skin? 

3.  Give  an  account  of  ether,  including  its  mode  of  admini- 
stration, physical  and  chemical  characters,  and  general 
effects  upon  the  system. 

4.  What  are  the  chief  alkaloids  obtained  from  cinchona 
harh  t  Give  a  concise  description  of  the  pharmacological 
actions  of  sulphate  of  quinine,  and  state  in  what  form  and 
in  what  doscB  it  is  usually  administered? 

5.  Prepare  a  list  of  drugs  commonly  9mo]ced  for  their 
medicinal  effects,  and  state  for  what  purposes  and  in  which 
diseases  they  are  respectively  employed. 

6.  What  are  the  ordinary  modes  of  administration  of 
salicylic  acid,  nitrite  of  amyl,  carbolic  acid,  chloral  hydrate, 
red  iodide  of  mercury,  cocaine,  and  scammony  ? 
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No,  8, 

1,  What  IB  im  alJiahid,  and  how  does  it  differ  from  i 
glncoeule?  EnmnerAte  the  liqaid  alkaloids  whteh  ii« 
official, 

2,  Give  an  account  of  tbe  rharmacological  aotioBs  d 
bromide  of  potamhm. 

3.  Give  the  composition  of  tho  following  prepamtioos :— 
Mifitura  cretro,  pulvis  jalapae  com  posit  us,  confectio  eulpboris, 
lotio  nigra,  pulvis  rbei  compofiitus,  mistiua  creoeoti,  lim 
mcniam  camphorSB  oompositmn. 

4.  Give  an  iiccomit  of  the  pharmacological  actions  ol  cmh- 
tharide$yvaid  prepare  a  list  of  counter  irritants  and  Tesioanttf 
stating  for  what  purposos  and  in  what  diseasee  thej  are 
commonly  employed  in  modimne. 

£.  By  what  methods  may  efierveficing  compounds  be  pw- 
parod  9  What  druga  ore  commonly  employed  for  this 
purpose  ? 

0.  By  what  channels  may  drugs  be  eliminatod  front  IIhi 
bofly»  and  to  what  physiological  effects  may  they  giT©  rjge 
in  tho  process  ? 

No.  9. 


I 
I 


1 .  What  is  a  tmpjyytiUor^  ?  What  substances  are  oomxnonly 
employed  as  a  basis?  Mention  the  active  ingredients  of 
the  official  Buppoeitones,  M 

2.  State  explicitly  what  h  meant  by  a  resin^  an  o7eo-resm^  ^ 
and  ft  gum  resiu.     Enumerate  those  in  the  Pharmacopcei% 
and  state  for  what  purposes  and  in  what  doses  they  arc 
administered. 

3.  Give  an  account  of  tho  physical  characters  and  pharma- 
Oological  actions  of  pcntmiufamiif  of  potaaiium, 

4.  Give  an  account  of  the  action  of  arttmiotu  acid,  Whnt 
are  the  doses  of  the  drug,  and  of  its  oflUHal  preparatioDS  ? 
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5.  Ennmenite  the  official  powders  and  pills  contfdning 
opium^  stating  the  proportion  of  active  ingredients  contained 
in  each, 

6.  What  drugs  arc  most  commonly  employed  as  anihel- 
mifiti'(»  f  From  what  and  by  what  menstruum  is  extxactnm 
filicie  Hquidiim  prepared?  In  what  doses  and  with  what 
precautious  ahould  it  he  administered  ? 

No.  10. 

1.  Enumerate  the  official  emetics,  Disenss  the  mode  of 
action  of  these  drugSy  and  indicate  the  mode  of  administra- 
tion of  each. 

2.  Enumerate  the  pharmacological  preparations  of  iodine^ 
stating  the  composition  of  each,  (rire  an  account  of  the 
pharmacological  actions  of  iodine  and  of  iodide  of  potassium. 

3.  What  are  the  medicinal  actions  and  what  are  the 
ordinary  doaes  of  alum,  tannic  acld^  and  fjalUc  acid  f  Enume- 
rate their  official  preparations,  and  give  the  strength  of 
each  of  them. 

4.  Give  an  account  of  the  action  of  rajfeinc  on  the  circula- 
tion, on  the  urinary  system,  and  on  nutrition.  Mention  the 
dosea  and  forms  in  which  it  is  most  commonly  administered. 

5.  What  are  the  chief  therapeutical  actions  of  the  nil  rites  ? 
What  nitrites  are  commonly  employed,  and  in  what  doses 
are  they  given  ? 

6.  Give  an  account  of  the  group  of  bitter  tonics^  describing 
the  mode  of  action,  and  methods  of  administration  of  the 
chief  members  of  the  class. 

H     1,  What  do  yon  understand  by  the  term  **  tolerance,"  as 
^applied  to  the  habitual  use  of  certain  drugs  ?    Give  illustra- 
tions  in   support  of  your   statements,  entering   fully  ioto 
details  in  each  instance. 
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2.  Wliat  forms  of  Mlphur  are  used  in  mediome,  and  by 
what  oharaoten  may  they  be  dirtingniahed  ?  Name  the 
preparations  of  snlphnr,  and  aSor  any  explanation  that  mmy 
oocnr  to  yon  of  their  compositbn.  What  is  the  dose  of 
sulphide  dl  oaloinm,  and  for  what  purposes  hi  it  employed 
therapeutically  ? 

8.  What  preparation  of  hydrocyanic  add  is  official,  and 
what  other  preparation  is  sometimes  employed  in  dispens- 
ing? State  the  supposed  strength  of  each,  and  refer  to 
any  variations  in  this  respect  with  which  you  are  acquainted. 
Give  a  detailed  account  of  the  phannacologioal  action  of  the 
drug,  and  mention  the  dose  and  form  in  which  it  is  commonly 
prescribed. 

4.  In  what  dififerent  forms  is  alcohol  employed,  either  as  a 
medicine  or  as  a  beverage?  State  approximately  the  per- 
centage of  absoluto  alcohol  contained  in  each,  and  give  an 
account  of  the  eifects,  both  proximate  and  remote,  which  may 
result  from  excessiye  indulgence  in  its  use  in  various  forms. 

5.  Give  an  account  of  the  pharmacological  action  of  phy^ 
sostiyma  and  its  most  important  alkaloid.  To  what  drugs 
are  they  most  closely  allied,  and  by  what  drugs  is  their 
action  antagonized  ? 

6.  In  what  different  forms  is  cannahis  indica  met  with  ? 
Give  an  account  of  the  symptoms  which  may  be  induced  by 
its  administration  in  the  case  of  a  person  not  habituated  to 
its  use. 

No  12. 
1.  Digitalis— 
(a)  Origin. 
(6)  Active  principles. 
(c)  Preparations  with  doses. 
(«Q  Physiological  action. 
(e)  Therapeutical  uses. 
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2.  Belladonna — 

(a)  Origin  with  parts  used  in  modicine. 

(b)  Active  principle, 
(e)  Physiological  action, 
(d)  Allies  and  aotagonistB. 


3,  Acetate  of  Leah — 

(fl)  Physical  characters. 

(Jb)  Mode  of  introduction  of  lead  into  syiitotu. 

(c)  Description  of  plumbiam, 

(d)  Treatmeiit  of  this  conditioii. 


4  Meaning  ok— 

(a)  Sublimation. 
{b)  Distillation, 
(f)  EffluoroBcence. 
(d)  FluoresceDCe. 
(c)  Dialysia. 

With  oxampleft. 

5.  LiBT  op 

(a)  Emetics. 
(£i)  EipeotorautB. 

(c)  Aetriagente, 

(d)  Laxatives. 
(t>}  Purgatives. 

(/)  Counter  irritants. 
((/)  VesicantB. 
(h)  AniDsthetics. 
(i)  Aphrodisiacs. 
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6.  Opium— 

(a)  Origiii. 

(6)  Liquid  preparationB. 
(c)  AlkaloicU. 
(cT)  Acids. 

(e)  Physiologioal  action  of  morphine. 
(/)  Forms  of  administration  of  morphine,  with  doses. 

No.  13. 

1.  Enumerate  and  classify  the  ohiei  j^urgatives.  In  what 
different  ways  do  they  produce  their  effects  ?  Discuss  folly 
the  mode  of  action  of  saline  purgatives. 

2.  What  is  argyria  f  Under  what  circumstances  is  it  pro- 
ducod,  and  how  would  you  guard  against  its  occurrence? 

3.  Discuss  the  advantages  and  disadvantages  of  hjfpo' 
dermic  medication.  Prepare  a  list  of  drugs  commonly  em- 
2>loy6d  hypodermically.  State  with  what  ohjects  each  is 
administered,  and  in  what  doses  it  should  be  given. 

4.  Give  an  account  of  the  pharmacological  effects  of 
pilocarpine^  pointing  out  the  actions  of  the  drug  which  are 
antagonized  by  atropine  and  its  congeners. 

5.  What  is  collodion,  and  how  is  it  prepared  ?  How  does 
it  differ  from  flexile  collodion,  and  for  what  purposes  are 
these  drugs  employed  in  medicine  ? 

6.  Enumerate  the  drugs  which  alter  the  volume  and  com- 
position of  the  urine,  and  discuss  their  modes  of  action. 

No.  14. 

1 .  What  antipyretics  are  commonly  employed  in  medicine  ? 
State  what  is  known  respecting  their  modes  of  action,  and 
indicate  any  untoward  effects  which  may  follow  the  adminis- 
tration of  any  of  thorn  \i  tivdmvuiatAted  in  excessive  doses. 


2.  Oiye  an  ftoconnt  of  th©  thernpeiiticftl  nses  of  8ulphid&  of 
:aldum. 

3.  Whftt  ifi  an  ex2)eet>)mnty  mid  by  what  different  actions 
ito   the   effects   of  eipe<*torant8   prodiicod  ?     GIvo   precise 

jctions  for    the   administration   of    apomorpliine   as   an 
cpectiorant. 

4.  Write  an  account  of  the  cHof  medicinal  naos  of 
fltfcertne,  and  state  for  what  purposes,  and  in  what  forms,  it 

[Is  commonly  given  internally. 

5.  What  drugs  and  other  measures  influence  the  secretion 
of  the  sweat  ?  Indicate  clearly  their  methods  of  application 
and  modes  of  action. 

6.  What  do  you  understand  hy  the  term  accumulation^  as 
applied  to  the  action  of  certain  drags?  Illustrate  your 
remarks  by  reference  to  the  digitalis  group. 


VIVA    VOCE  IXAMmATIONS. 

The  followiQg  are  examples  of  ten  minutes'  vim  9>oce 
examinations.  With  a  limited  range  of  subjects  it  will  be 
seen  thai  there  is  a  constant  tendency  to  repetition. 


No.   L 

What  forms  of  sulphur  are  employed  in  medicines  ?  How 
do  you  difitinguisb  the  sublimed  ^m  the  precipitated 
sulphur  ?  What  are  the  common  impurities  in  precipitated 
sulphur?  What  are  the  preparations  of  sulphur?  How 
ia  the  ointment  prepared?  Why  do  you  use  bonzoatcd 
lard  ?  How  is  benzoated  lard  prepared  ?  What  is  the 
composition  of  the  confection  ?  In  what  duso  would  you 
give  it?  What  is  its  action?  What  is  a  laxative?  What 
other  drugs  poescss  a  laxative  action  ?    Mentiou  #ome  active 
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lutmeait  i^H 


ptirgatiYes?    How  woald  you  use  the  sulphur  oiutmeait 
an  antiparisiticide,  eaj,  in  a  case  of  scabies  ?     Wliat  in- 
Teniences  might  result  from  the  nse  of  a  too  active  prepara- 
tion *?    How  is  sulphur  eliminated  ?     What  is  your  evidence 
that  it  i&  eliminated  by  the  breath  ?     What  is  the  action  of 
sulphide  of  calcium  ?    In  what  cases  would  jou  prescribe  it, 
and  how  would  you  give  it  ?     Has  it  any  toxic  action  ?    To 
what  is  that  toxic  action  due?     What  sulphates  are  ased  i 
medicine  ?    What  is  the  dose  of  the  dried  sulphate  of  iron 
How  would  you  give  it?     How  would  you  prevent  ita  oon- 
stipating  effects  ?     What  is  the  dose  of  sulphate  of  sodium  ? 
What  do  you  know  about  the  action  of  saline  purgatives  ? 
What  do  yon  consider  the  most  active  purgative  ?    How  would 
yon  give  elaterium?    What  is  jalapin  ?    What  drags  ars 
used  «B  astringents?    What  drugs  are  employed  to  check 
hemorrhage?    What  precautions  would  you  use  in  giving  a 
hypodermic  injoction  of  ergotin  ?     What  are  the  advantages 
of  hypodermic  medication?      What  other  dmgs  are  used 
hypodermically,  and  for  what  purposes  ? 


I 


i 


No.  2. 

What  are  the  physical  characters  of  iodine  ?  How  ia  it 
affected  by  heat?  Is  it  soluble  in  water?  What  is  the 
best  method  of  getting  it  into  solution  ?  What  are  its 
preparations?  What  is  the  strength  of  the  liniment? 
What  is  a  counter-irritant,  and  what  does  it  do  ?  How  does 
it  act?  What  drugs  are  employed  as  counter-irritants? 
What  iodides  are  used  in  medicine?  What  do  you  undor^ 
stand  by  iodism  ?  Whiit  are  the  symptoms  ?  What  do  jou 
understand  by  the  term  corysa  ?  W^hat  is  the  ordinary  doM 
of  iodide  of  [wtassium  ?  In  what  casos  do  you  employ  larger 
doses?  What  are  the  supposed  advantages  of  iodide  of 
sodium  over  iodide  of  potafisioTn  ?    How  do  sodium  salts 
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cliflfer  genemlly  from  the  corres ponding  potaBsiiim  suits? 
TVliftt  drugs  act  as  hoftrfc  tonics  ?  What  aro  usually  doBcribed 
as  the  active  principles  of  digitalis  ?  Are  they  alkaloids  ? 
How  do  alkaloids  differ  from  glocosides?  What  are 
ptomaDies  ?  To  what  drug  is  digitalis  most  closely  allied  ? 
What  is  the  origin  of  strophanthus  ?  What  drugs  act  on 
involuntary  muscular,  tissae  ?  How  does  strychnine  act  as 
a  laxative  ?  IIow  would  yon  give  it  ?  How  docs  strychnine 
diflfor  in  action  from  picrotoiin?  Is  picrotoxin  an  alka- 
loid ?  What  is  it^  origin  ?  What  are  its  therapeutical 
uses  ?  What  other  drugs  aro  used  to  check  morbid  sweating  ? 
What  is  the  action  of  oxide  of  zinc  ?  What  drugs  influence 
the  urinary  secretion  ?  What  drugs  assist  in  the  elimina- 
tion of  urea?  What  drugs  retard  its  elimination?  What 
relationship  exists  between  chronic  lead  poisoning  and  gout? 

No.  3. 

What  is  the  origin  of  chloride  of  ammonium  ?  What  is 
the  popular  name  for  this  salt  ?  What  are  its  physical 
charactt'i-s ?  Has  it  any  odour?  How  would  you  dis- 
tinguish it  from  the  oarboaato  ?  Has  it  any  taste  ?  How 
would  you  administer  it?  How  wonld  yon  disguise  the 
taste  in  a  mixture?  What  are  its  therapeutical  uses?  In 
what  doses  would  you  give  it  as  an  expectorant  ?  What 
would  be  the  dose  in  a  case  of  neuralgia  ?  How  long  would 
yon  continue  its  administration  ?  What  other  expectorants 
are  commonly  employed  ?  How  do  they  act  ?  How  w^onld 
you  give  apomorphine  as  an  expectorant  ?  \Mjat  dose  would 
yon  give?  What  is  the  origin  of  apomorphine?  What 
preparation  of  this  drug  would  yon  employ?  Why  is  this 
preparation  directed  to  be  freshly  prepared  ?  What  would 
happen  if  it  were  not  freshly  prepared  ?  Would  there  bo 
any  objection  to  administering  it  with  morphine?     What  is 
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the  action  of  apocodeine  ?  Wbat  is  the  origin  of  codeine  ? 
What  other  alkaloids  are  contained  in  opium  ?  What  is  the 
chief  acid  of  opinm  ?  What  is  supposed  to  be  its  action  or 
use?  What  drugs  antagonize  opium?  How  would  yon 
treat  a  case  of  opium  poisoning?  What  drugs  are  most 
closely  allied  in  action  to  caffeine  ?  What  drugs  increase 
the  urinary  secretion  ?  What  drugs  render  the  urine  acid  ? 
What  is  the  influence  of  the  alkalies  on  the  reaction  of  the 
urine? 

No.  4. 

What  is  the  source  of  belladonna  ?  What  active  principle 
does  it  contain?  Into  what  can  atropine  be  resolved? 
What  is  its  physiological  action  ?  To  what  alkaloids  is  it 
allied?  How  would  you  demonstrate  the  antagonism  of 
atropine  to  pilocarpine  ?  What  is  the  action  of  atropine 
on  the  pupil  ?  What  is  the  physiological  explanation  of  the 
action  ?  What  are  the  arguments  in  favour  of  its  being  a 
local  rather  than  a  central  action  ?  In  what  dose  is  atropine 
usually  given  to  check  sweating?  How  does  belladonna 
act  in  cases  of  incontinence  of  urine  ?  What  other  drugs 
stimulate  involuntary  muscular  action  ?  How  do  you 
explain  the  action  of  small  doses  of  nnx  vomica  in  cases  of 
constipation  ?  With  what  alkaloid  is  strychnine  most  com- 
monly associated  ?  What  is  curare  ?  What  is  its  action  ? 
What  drugs  act  as  tetanizers?  What  alkaloids  besides 
thebaino  are  contained  in  opium  ?  What  alkaloids  may  be 
derived  from  morphine?  In  what  respects  is  morphine 
allied  to  atropine  or  antagonistic  to  it  ?  Give  other  examples 
of  physiological  antagonism.  Give  examples  of  chemical 
antagonism.  What  do  you  know  of  explosive  combinations  ? 
How  would  you  prescribe  permanganate  of  potassium? 
What  is  kaolin?  What  drugs  are  commonly  given  in 
amonorrhcca?     ^W\,  \^  VYi^  ^^\,\ow  of  ergot?     Wbat  is 
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ergotin  ?  What  precttntioES  would  you  take  in  giving  it 
hypodeimically  ?  What  are  abortifttcients  ?  What  drugs 
aro  commonly  included  io  this  category  ?  How  would  you 
give  colocyuth  as  a  purgative?  Wliy  ifl  colocynth  often 
given  with  hyoscyamcs  ?  What  are  the  types  of  ingrodioiits 
in  B  preBcription  ?  Givo  typical  examples.  How  would 
you  prescribe  the  liquid  extract  of  male  fern  ?  What  aru 
the  chief  aothclmiEtics '?  What  would  ho  your  diroctions 
for  the  treatment  of  a  case  of  thread- worms  ?  What  drugs 
do  children  take  with  comx)arative  impunity  ?  To  what 
drug8  are  childreo  especially  susceptible  ? 

No*  5. 

What  is  an  alkaloid  7  How  does  it  differ  from  a  glnco- 
side?  What  are  ptomaines"?  Under  wlmt  circumstftno^B 
are  they  formed?  What  alkaloids  have  been  produced 
synthetically?  How  does  chomical  composition  modify 
physiological  action  ?  GiTO  oxauiples.  What  alkaloids*  are 
contained  in  opium  ?  What  are  the  derivatives  of  morphine? 
What  is  tho  action  of  codeine  ?  In  what  dose  would  yon 
give  it  ?  What  are  its  therapeutical  uses  ?  WTiat  is  the 
action  of  apomorphino  ?  Row  would  you  use  it  as  an 
emetic?  What  is  its  dose  as  an  expectorant?  What  is  the 
action  of  thcbaiue  ?  What  other  alkaloids  act  as  tetauizers  ? 
With  what  alkaloid  is  strychnine  commonly  associated? 
What  drugs  depress  the  aotiou  of  the  cord  ?  What  is  the 
origin  of  physo stigma  ?  What  alkaloids  does  it  contain  ? 
To  what  drugs  ia  calabarino  allied  ?  What  drogs  paralyze 
the  motor  neryes?  What  is  the  origin  of  curare?  For 
what  purpose  is  it  used  in  physiological  experiments  ?  Is 
it  an  anfesthetic?  How  would  you  classify  anaosthetics  ? 
How  would  you  use  ether  as  a  loeal  aoHSBthciic?  What 
disadvantages  may  attend  its  employment  ?  What  is  the 
chief  danger  of  chloroform  as  an   amesthetio  ?     What   is 
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four  treatment  of  chloroform  poieoniQg?  What  Is  tbe 
oomposition  of  spirit  of  diloroform  ?  In  whji4  dcwo  wooU 
you  giTe  it,  and  in  what  cases  ?  What  drags  are  oodibmiiIj 
omplojed  in  flatulence  ?  What  is  an  essential  oil  ?  How 
would  yon  distinguish  a  volatile  oil  from  a  fi^ed  oil  ?  What 
is  the  dose  of  oil  of  cajepnt  ?  What  is  ite  value  as  m  loed 
application?  Mention  some  stimulating  liniments.  How 
would  you  use  the  liniment  of  iodine  ? 

No.  6. 
What  preparation  of  hydrocyanic  acid  is  official  ?  What 
is  the  strength?  What  is  Scheie's  acid?  What  is  its 
strength  ?  What  is  the  physiological  action  of  pmasio  acid  ? 
On  what  tissues  does  it  act  ?  In  what  ways  may  it  bo 
introduced  into  the  system  ?  What  are  the  toxic  symptooiB  ? 
What  are  the  therapeutical  uses  of  the  official  solution  ?  How 
would  you  administer  it?  What  is  the  dose  ?  What  is  the 
dose  of  nitroglycerine?  of  aconitine?  of  atropine?  of 
strychnine?  of  elaterin?  of  iodide  of  potassium?  and  of 
tincture  of  pcrchloride  of  iron  ?  What  do  you  understand 
by  antagonism?  Give  examples  of  physiological  antago* 
nism.  To  what  drugs  is  atropine  antagonistic?  How 
would  you  demon^itriite  the  antagonism  of  atropine  for  pilo- 
carpiuG  ?  What  drugs,  besides  atropine,  dry  the  month  ? 
What  drugs  dilate  tho  pupil?  What  drugs  contract  it? 
What  drugs  dilate  tho  blood-vessols  ?  How  would  you 
demonstrate  the  physiological  action  of  nitrite  of  amylt 
To  what  drugs  is  nitrite  of  amyl  most  closely  allied  ?  How 
would  you  admiuisier  nitroglycerine  ?  Suggest  a  convonienl 
mixture  for  a  case  of  angina  pectoris.  What  do  you  under^ 
stand  by  tolerance?  Give  examples  of  idiosyncrasy  with 
respect  to  drugs.  What  kinds  of  rash  aru  produced  by  tho 
iodides?  What  other  drugs  i  '  a  rash  on  tho  skia? 
What  is  argyria?     What  piv  would  yow  take 
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prevent  its  oocurrenoe  ?  Wtuit  drugs  are  BTippofled  to  liftve 
ftii  accumulative  action  ?  Explain  this  witli  reference  to 
digitalis.  What  are  the  active  principles  of  digitalie  ?  To 
what  drug  ig  digitalis  moat  closely  allied  ? 


No.  7. 

What  are  antispasmodics?  Give  oxamples.  What  are 
resine?  How  do  they  di£Fer  from  gnm-resins  ?  What 
SEbstancea  are  commonly  employed  to  make  emulsions  ? 
How  would  you  preacribe  aasafoetida  ?  In  what  cases  is  it 
found  useful?  To  what  drugs  is  it  most  closely  allied? 
How  m  guiacum  resin  obtained?  What  ia  the  action  of 
guiacum  ?  How  would  you  administer  it?  What  is 
gutacol  ?  What  are  ita  solubilities  ?  How  would  you  give 
it  in  a  case  of  phthisis?  What  are  the  physical  characters 
of  iodoform  ?  For  what  purpose  ia  it  employed  ?  How 
would  you  disguise  its  odour  ?  How  would  you  administer 
it  intorually  ?  How  would  you  use  it  as  an  inhalation  ? 
What  is  an  antiseptic  ?  What  drugs  belong  to  this  group  ? 
What  are  the  chief  anrosthetica  ?  What  are  the  relative 
advantages  of  chloroform  and  other  as  anffisthetics  ?  How 
do  these  drugs  act  on  the  frog's  heart?  What  form  of 
apparatus  would  you  employ  for  domonstrating  those  facts? 
How  can  the  action  of  chloroform  on  the  frog's  heart  bo 
antagonized  ?  What  drugs  of  animal  origin  are  employed 
io  medicine  ?  What  do  you  understand  by  the  term  "  serum 
therapeutics"?  What  is  the  smallest  dose  of  any  drug 
which  will  produce  physiological  efifects  ?  What  is  the 
medicinal  doae  of  nilro-glycorinc  ?  What  is  the  toxio  dose 
of  anhydrous  hydrocyanic  acid  ?  Write  a  prescription  for 
an  efiervescing  iron  miiture^  for  a  stimulating  liniment, 
for  a  purgative  pill,  aud  for  an  astringent  VAginal  injection. 
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No.  8. 
What  is  the  origin  of  salioylio  add  ?  Fzom  wliat  aooToes 
may  it  be  obtained  ?  What  are  the  dififorenoes  between  the 
natural  and  the  artificial  adds  ?  How  is  the  artificial  acid 
prepared  ?  How  may  it  be  purified  ?  What  are  the  physical 
characters  of  the  purified  acid?  What  physiological 
symptoms  are  said  to  follow  the  administration  of  salicylic 
acid  ?  To  what  are  they  probably  due  ?  How  is  salicylate 
of  sodium  prepared?  How  would  you  employ  it  in  a  case 
of  acute  rheumatism  ?  How  is  it  eliminated  ?  What  changes 
does  it  produce  in  the  urine?  What  is  the  most  toxic 
alkaloid  of  opium?  To  what  other  alkaloids  ia  it  most 
closely  allied  in  action  ?  What  is  the  physiological  action 
of  anarcotine ?  In  what  dose  would  you  give  it?  To  what 
other  alkaloids  is  it  most  closely  allied  ?  What  is  an  anti- 
periodic?  How  would  you  employ  quinine  in  a  case  of 
ague  ?  How  would  you  give  it  if  rojooted  by  the  stomach  ? 
For  what  dififerent  purposes  are  enemata  conunonly  pre- 
scribed? Give  a  formula  for  an  opium  enema.  What  is 
the  strength  of  tho  official  morphine  suppository  ?  In  what 
cases  would  you  use  it  ?  Is  there  any  risk  in  its  employ- 
ment? Give  some  account  of  the  metric  system.  How 
would  you  convert  grains  into  grammes  ?  Write  a  simple 
prescription,  such  as  a  gentian  and  soda  mixture  according 
to  the  metric  system,  indicating  the  doses. 

No.  9. 

What  is  dialysis  ?  What  is  tho  most  convonient  substance 
to  use  for  a  dialyziug  medium?  What  are  crystalloids? 
What  are  colloids?  How  is  dialyzed  iron  prepared? 
What  are  the  cbiof  inorganic  salts  of  iron?  Write  a 
proscription  for  a  p^c^AoTi^^a  oi  vcvm  mixture.     How  would 
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jou  gira  the  sulphate  ia  pill?  What  are  the  gcalo  pre- 
parations of  iron?  With  what  drag  are  thoy  most  likely 
to  be  confounded  ?  What  is  the  action  of  irou  oa  the  blood  9 
How  do  iron  salts  aflfect  tho  fseccB  ?  How  is  iron  eliminated  *? 
What  are  the  chief  therapeutical  usee  of  iron  ?  What  are 
the  therapeutical  uses  of  nitrate  of  silver?  What  effects 
may  result  from  its  long  continued  administration  ?  What 
is  the  action  of  oxide  of  zinc^  and  for  what  purposes  is  it 
given?  What  is  the  action  of  the  sulphate?  In  what 
doses  may  it  be  given?  What  do  you  understand  by 
'*  tolerance,"  as  applied  to  drags  ?  Give  examples.  With 
what  forms  of  ohrouio  alcoholism  are  yon  acquainted? 
What  are  the  symptoms?  How  is  alcohol  eliminated? 
For  what  pharmaceutical  purposes  ia  alcohol  employed? 
Wliat  aro  the  chief  anassthetica  ?  What  are  the  comparative 
advantages  of  ether  and  chloroform?  What  drugs  are 
commonly  employed  to  prevent  formontation  ?  For  what 
purposes  is  salicylic  acid  employed  as  an  external  appli- 
cation? What  is  its  dose  for  internal  administration? 
How  is  it  eliminated?  Has  it  any  cumulative  action? 
What  drugs  taken  internally  alter  the  condition  of  the 
urine  ?  What  is  sublimation  ?  How  does  it  differ  from 
distillation  and  from  evaporation  ?  How  would  you  prepare 
fumes  of  chlorido  of  ammonium,  and  for  what  purpose  aro 
they  employed  therapeutically  ? 

No.  10. 

What  are  the  principal  digestive  ferments  ?  How  would 
you  peptonize  milk  ?  How  is  pepsino  prepared  ?  What  is 
its  action  ?  How  would  you  test  its  activity  ?  In  what  dose 
would  you  give  it,  and  how  ?  What  other  drugs  of  animal 
origin  aro  used  in  medicine?  How  is  cod  liver  oil  pre- 
pared? What  are  its  physical  characters?  What  arc  itt$ 
advantages  over  vegetable  oils  ?     How  is  it  absorbed  ?    In 
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what  dose  would  you  {^ve  it?  What  are  the  heat  modaa 
of  radminiBtration?  What  is  the  origin  of  cantharidea? 
What  are  its  uses  externally?  and  internally?  What  is 
its  action  on  the  kidneys?  What  is  an  *< aphrodisiac " ? 
What  other  drugs  are  supposed  to  be  aphrodisiaos  ?  What 
is  the  dose  of  tincture  of  perchloride  of  iron?  In  what 
oases  is  it  given  in  exceptionally  large  doses  ?  How  would 
you  give  iron  in  an  efferrescing  mixture  ?  What  are  the 
chief  diaphoretics?  What  is  the  composition  of  Dover^s 
powder?  What  are  the  chief  hypnotics?  How  would  yon 
give  paraldehyde  ?  To  what  drug  is  it  most  closely  allied  ? 
What  would  you  do  in  a  case  of  chloral  poisoning?  And 
what  in  a  case  of  poisoning  by  strychnine  ?  How  do  you 
distinguish  strychnine  tetanus  from  traumatic  tetanus  ?  How 
would  you  prescribe  salphonal?  How  would  you  givo 
santonin  ?  What  drugs  are  commonly  used  as  inhalants  ? 
What  drugs  are  commonly  smoked  ?  How  would  you  make 
nitre  papers?  What  preparations  are  there  of  lobelia? 
What  are  the  chief  cardiac  tonics  ?  And  what  are  the  chief 
cardiac  depressants?  In  what  form  is  heat  applied  as  a 
therapeutic  agent  ? 


THE  SYLLABUS  OP  THE  CONJOINT  BOARD  OP  THE 
R07AL  COLLEGE  OP  PHYSICIANS  OF  LONDON, 
AND  THE  ROYAL  COLLEGE  OP  SURGEONS  OP 
ENGLAND. 

Pharmacology  is  defined  in  this  Syllabus  as  follows : — 
*^  The  action  of  Medicinal  Agents  on  the  Body  in  Health 

and  Disease." 

This  definition  seems  to  be  a  very  imperfect  one,  and  is 

not  in  accordance  with  the  teaching  of  the  best  authorities. 

The  action  of  medicinal  agents  in  disease  does  not    fall 
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witlim  tbe  scope  of  Pharmacology.     Apparontly  by  "  Pluvr- 
macology  "  is  meanfcj  "  Pharmacology  and  Therapeutics," 

The  range  of  tbe  examination  extends  to  the  following 
sahjecta  :— 

1.  The  appHcatioo  of  heat  and  cold,  by  both  dry  and 
moist  methods. 

2.  Bleeding,  leeching,  and  cupping. 

3.  Counter-irritation. 

4.  The  drugs  and  preparations  ennmorated  in  the  follow- 
ing Schedule  :— 

Liquor  chlori ;  Calx  chlorinafca ;  Liquor  sodas  chlorinatfe. 

Bromum ;  Ammomi  bromidum ;  Potassii  bromidum ;  Sodii 
bromidum. 

lodiim  ;  Potassii  iodidum ;  Sodii  iodidnm  ;  Phimbi 
iodidum. 

Sulphur  Buhlimatum  ;  Sulphnr  prcecipitatum  ;  Calx  sul- 
Xihurata ;  Potassa  sulphurata. 

Phosphorus ;  Calcii  phosphas ;  Sodii  phosphits ;  Ferri 
phosphae ;  Calcii  hypophosphis  ;  Sodii  hypophosphia, 

Acidura  hydrochloricum ;  acidum  uitricum  j  acidura  sul- 
phuricum. 

Aciflum  aceticum ;  Acidum  citricmm;  Acidum  lartaricum. 

Aciduni  boricura  ;  Acidum  sulphurosum. 

Acidum  bydrocyanicum  dilutum. 

Liquor  aiumoniie ;  Liquor  potassaj ;  Liquor  soIhj  ;  Potassa 
caiistica ;  Soda  ctiustica. 

Ammooii  carbonas ;  Ainmoniichloridum  ;  Liquor  ammonii 
acotatis, 

Putassii  bicarbonas;  potassii  sulphas;  Potassii  chloraB; 
potassi  tartras  acida  ;  Potassii  permanganas. 

Sodii  bicarboaas ;  Sodii  sulphas  ;  Sodii  nitris ;  Borax. 

Calx;  Calcii  hydras;  Crota  pneparata;  Calcii  carbonas 
priecipitata. 

Magnesia;  Magnosii  carbonas  ;  Magnesii  sulphas. 
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Alrnnen ;  Alumen  ezsiooatam. 

Zinci  ozidam ;  Zinci  ohloridam  ;  Zinoi  salphas. 

Onpri  snlplias. 

Argenti  nitras. 

Hydrargyrum ;  Hydrargyri  ozidnm  flavam ;  Hydrargyri 
ozidum  mbmm ;  Hydrargyri  snbobloridtim ;  Hydrargyri 
perohloridmn ;  Hydrargyri  iodidnm  rabrom ;  Hydrargymm 
ammoniatnm ;  Liqnor  hydrargyri  nitratis  acidus. 

Plnmbi  ozidnm ;  Plombi  aoetas ;  Liquor  plnmbi  sub- 
aoetatis. 

Antimoninm  tartaratum. 

Aoidum  arseniosnm;  Ferri  arsenias;  Ek>dii  arsenias; 
Arsenii  iodidnm ;  Liqnor  arsenii  et  bydrargyri  iodidL 

Bismntbi  snbnitras ;  Bismntbi  carbonas ;  Bismutbi 
citras. 

Forrum ;  Ferri  sulphas ;  Ferri  sulphas  granulata ;  Forri 
sulphas  oxsiccata ;  Syrupus  forri  subchloridi ;  Ferri  car- 
bonas saccharata ;  Syrupus  (et  Pilula)  ferri  iodidi ;  Liqnor 
ferri  acetatis ;  Liquor  ferri  perchloridi ;  Liquor  ferri  per- 
nitratis ;  Liquor  ferri  persulphatis ;  Ferri  peroxidum 
hydratum ;  Liqnor  ferri  diolysatns ;  Ferri  ot  ammonii  citras ; 
Ferri  ot  quiuinse  citras ;  Ferrum  tartaratum ;  Forrum 
redactum. 

Alcohol  ethylicnm ;  Spiritus  rectificatus ;  spiritus  Tenuior; 
^ther ;  Chloroformum ;  lodoformnm. 

Chloral  hydras ;  Butyl  chloral  hydras  ;  Paraldohydum  ; 
Sulphonal. 

Amyl  nitris ;  Tabella)  nitroglycerini ;  Liquor  triuitrioi ; 
Spiritus  letheris  nitrosi. 

Aoetauilidum ;  Phenaoetin;  Phonazonum. 

CoUodium. 

Acidum  carbolicum ;  Acidum  salicylicum  ;  Sodii  Balicylas. 

Aconiti  radix  et  folia ;  acouitiua. 

Opium ;     Morphime    hydrochloras ;     Morpbiufe    acetas ; 
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MorphiDro  SElphas ;  Liquor  morpLinnB  bimecontttie ;  Apo- 
morphinaj  hjdrocliloTas ;  Cadoina. 

Co€a  ;  Cocainffs  hydrochloraa, 

Jaborandi ;  Filocarpino  mtrae. 

Qaa&eisD  lignum  ;  Calumbtc  radix ;  Gentian ac  radix. 

PhyaostigmatiB  somea  j  physostigmiiifl. 

Cftffeina ;  Caffeiaae  citrag, 

Conii  fructus  et  folia. 

Asafoetida;  Ammoniacum  ;  Myrrba  ;  Gaaiaci  roRina, 

Cincbonro  cortex ;  Cincbonae  rubr©  cortex ;  Quininre 
Bnlpbas ;  QuiuioBa  Lydroobloras. 

Salicicinm. 

Ipecacuanba ;  Senega  radix. 

Glycorimim. 

Nux  vomica ;  Btrycbniua. 

BelladonnnB  radix  et  folia  ;  Atropina  ;  Atropinfe  siilpbas ; 
Hyoaoyami  folia  ;  Stramonii  semiaa  ot  folia ;  Uomatropinffi 
hydrobromaB. 

Cannabis  indioa. 

Digitalig  folia ;  Slmphantbus. 

Oleum  rieini ;  Olenm  crotouis ;  Aloe  barbadensis  ;  Aloe 
Bocotrina ;  Aloin ;  RbamDi  pnrsbiani  cortex;  Colocynthidis 
pttlpa;  Elaterium;  Elaterimim  ;  Jalapa ;  PodopbylH  rbi- 
zoma ;  lihei  radix ;  Senna  Alexandrina  et  Indica ;  Camphora  ; 
OlouDi  terebintbinaj. 

Aridum  tannicum  ;  Acidiim  gallicum  ;  Kino  ;  Catecbn  ; 
Hamamelidis  cortex  et  folia. 

Acidtim  benzoic  urn. 

CJopaiba,     Cuboba. 

Cokbici  cormns  et  semina. 

Scilla. 

Filix  mas.     Santoniunm. 

Ergota. 

Olemu  morrbiiaj. 

Cantbaris. 
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5.  The  uBnal  (ozio  effects  of— 

Phosphorns. 

Drags  containing  arsenic,  meronrj,  and  lead. 

Iodides,  bromides  and  salioylates. 

Chloroform  and  chloral  hydrate. 

Morphine,  atropine,  strychnine  and  quinine. 

Aoetanilide  and  phenazone. 

Digitalis,  ergot,  camphor,  oil  of  turpentine,  and  cantharidos. 

It  will  be  noted  that  in  the  schedule  the  drugs  are  not 
arranged  in  the  order  of  their  pharmacological  relationship, 
a  circumstance  which  does  not  fsbcilitate  the  work  of  the 
student  For  example,  there  is  no  reason  why  hydrocyanic 
acid  should  have  been  interpolated  between  the  acids  and 
the  alkalies,  seeing  that  it  has  no  pharmacological  associa- 
tion with  either  group. 

The  scope  of  the  examination  is  held  to  include  any  of 
the  following  actions : — 

Caustic  action;  the  production  of  eschars,  blisters,  and 
pustules ;  the  formation  of  protective  coatings. 

Actions  on  the  peristaltic  movements  of  the  alimentary 
canal  and  on  the  secretions  of  the  glands  connected  with  it ; 
on  the  processes  of  digestion ;  on  the  appetite.  The  pro- 
duction and  arrest  of  nausea  and  vomiting. 

Actions  on  the  composition  of  the  blood ;  on  its  corpuscles 
and  leucocytes ;  on  cell-movements ;  on  nutrition  and 
metabolism. 

Actions  on  the  muscular  walls  of  the  heart  and  its  intrinsic 
ganglia ;  on  its  accelerator  and  inhibitory  apparatus ;  on  the 
muscular  coats  of  arteries  and  arterioles;  on  the  blood- 
pressure  and  blood-flow.  Rubefacient  and  irritant  action  ; 
astringent  action  ;  arrest  of  haemorrhage. 

Actions    on  iVve   processes   of  inflammation,  acute  and 
chronic. 
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Actions  on  absorption  ;  on  the  abflorption  of  seroaa  and 
iaflamniatory  effueions. 

Actions  on  the  secretory  apparatus  of  tlie  kidneys,  and  tlio 
composition  of  the  urine. 

Actions  on  the  cutaneous  and  mammary  glands. 

Actions  on  the  movements  of  respiratiim  and  tLe  secretions 
of  tLo  respiratory  tract. 

Actions  on  the  higher  cerebral  functions.  The  production 
and  prcTention  of  sleep. 

Actions  on  the  sensory  functions  of  the  nervous  system. 
The  production  of  liUBBsthesia,  local  and  general.  The  relief 
of  pain.     Actions  on  the  special  bcdsos. 

Actions  on  tho  reflex  and  niotur  functions  of  the  nervous 
system,  and  on  mttscular  tissue.  The  production  and  arrest 
of  spasm,  convulsions,  and  cough. 

Actions  on  the  intrinsic  muscles  of  the  eye. 

Actions  on  the  gravid  uterus  ;  on  the  catameuial  flow. 

Actions  on  the  temperature  of  the  body  ;  on  pyrexia  and 
hyperpyrexia. 

Actions  on  specific  mater ie^i  inorbi ;  on  microbes  and 
ferments ;  on  the  processes  of  putrefaction  and  infection. 

Antidotal  action  with  regard  to  other  drugs. 


INDEX. 

A 

Ant[-catarrha1  salta,  187                     ^^H 

Antipjrin,  308                                    ^^H 

ABORTlFACIJENTa,  558 

Antiji6ptic  pawdere,  287                     ^^^H 

Abortion  produced  by  lead,  22i* 

Antiseptics,  310                                     ^^^H 

Absolute  Aloohol,  2-1^ 

AatispaBmodic  Drops,  577,  578           ^^^^| 

Aceesflory  treatment,  ao 

Aiititexina,  Id                                      ^^^H 

Acctimuktion,  113 

Aperients,  478                                      ^^H 

"A.C.E.*'Miitiire,282 

Aperient  pills,  488,  580                        ^^H 

AoolftniUa,  307 

Apbro<li»iftr^,  94,  544  ;  list  of,  558        ^^M 

AoeUte  of  Ammonia m,  191 

Aj)omr>rplliiDe,   351;   line tUB,  ^578 ;            ^H 

Acetate  of  Loftd,  221 

«pmy,  354                                          ^^H 

Acunit<5,  323 

A  potheen  riu^'  Weight,  5G1                  ^^^^| 

Acouitine,  324 

Aqua  tofana,  238                                ^^^| 

Active  principl€5a»  69 

Aneniotu  acid,  234                             ^^H 

Actual  cautery,  128 

AsafceUdm  395                                    ^^1 

AdulteratioQ  of  Drugs,  19 

Alcjohol,  24 y  ;  in  pharmacy,  252 

drugs,  lOd                                                ■ 

Alcohol,  percental  ge  of,  in  beveniget, 

Asthmatic  patitillea,  451                               H 

^51 

Aatriugont  Pill,  o81                                      ^M 

Alcoholic  Manih,  2G'I 

Atomized  tluidft,  G5                               ^^^H 

Al<x>holiam,  257,  260 

Atomizers,  4 1 8,  505.  5 1  r»                     ^^H 

Alkaloids,  69 

Atropine,  actie^n  of,  434                        ^^^^| 

Alkinijt  ointraenU  587 

Auto-infiuioQ,  139                              ^^^H 

Aloea  and  Aluiu,  482 

Alterfttive*^  188 

^^H 

Alt^rulive  Pill,  570 

Alum,  205 

Baki>'u  powdoru,  l'J4                            ^^^H 

Amber  liniment,  585;  oil,  575 

Bang,  453                                             ^H 

Ammonia.  184 

Bunting  syitem,  33                            ^^^1 

Ammoniacum,  395 

Bathi,  temperature  of,  126                   ^^^1 

AmasementSfexcrciBo  in  fonzt  of. 

Bataef  s  sedatiret,  3:^7                          ^^H 

39 

BetladoDoa,  430                                     ^^^1 

Amylic  Alcohol.  24y 

EcDzoic  Acid,  512,  513                         ^^H 

AniMthettcs,  265,  550 

Benzol  Drops,  578                                ^^^1 

Anaphrodifflacs,  W;  Ibt  of,  558 

Eerberine,  376                                             ^M 

Anareotine,  843 

BereragoB,  preaerved  by  saliovlic       ^_^H 

Anoieut  remetlies,  !  IJ 

a€id,  315.  319                                     ^^H 

Anbydrotic«,  552 

Bicarbc:innt«  of  PotaMiom,  Wl            ^^^H 

^▲ntagoniam  of  dmga,  1 14 

Bioarbooate  of  Sodium,  198                  ^^H 

^Kntbelminticfl,  523 

Bile,  ezp«rim6nt«  on  leoretion  of,           ^M 

^K         „             Hat  of,  55ti 

m                                      ■ 

L 
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BilUtfde,89 

Bbmuth,  289:  breath,  240 

Bitten,  92, 375 

Bladder,  drngi  which  act  on  the, 
94 

Blaud's  pill,  241 

Bleaching  agents,  145 

Bliss's  Core  for  asthma,  451 

Blisters,  141 

**  Blood  porifien,**  162 

Bine  Stone,  210 

Borax,  181 

Boiaoio  Add,  180 

Borado  Acid  ointment,  586 

Borneo  Camphor,  493 

Boroglyoeride,  180 

Boston  Brown  Bread,  620 

Brass- workers^  Disease,  209 

Bread,  adnlterated  with  alnm,  206 

Brillat-Savarin,  35 

British  herb  tobaooo,  67 

British  Pharmacopoeia,  100 

British  Wines,  modes  of  preserv- 
ing, 412 

Bromides,  146 

Bromine,  146 

Bromism,  146 

Brown  Injection,  588,  589 

Bruoine,  424 

Butyl-chloral-hydrate,  291 


Cadaveric  Alkaloids,  71 
Caffeine,  384 

Calamine,  207;  ointment,  586 
Calendula  ointment,  587 
Calfs  Foot  Jelly,  605 
Calomel,  213 
Calumba,  375 
Camphor,  493 
Cannabin,  tannate  of,  453 
Cannabis  Indica,  452 
Cantharides,  541 
Cantharidin,  542 
Capsules,  59 
Carbolic  Acid,  311 
Carbonate  of  Ammonium,  186 
Carbonate  of  Bismuth,  239 


Caibooaie  of  Gniaool,  403 

Carbonate  of  Lime,  201 

Cardiac   toniosb   653;    atimiilanfii, 

553;  depreasants^  558 
Carminatives,  92 
Cascara  Sagrada,  485 
Oascaiilla,  879 
Castor  OU,  480 
Catechn,506 
Cathartics,  478 
Candle,  601 
Cepbaelio  Aoid,  414 
Cerebral  ConviUsants,  551 
Cerebral  Sedatives,  550 
Champagne  Jelly,  606 
**  Chelsea  Pensioner,'*  899 
Chemical  oonstitntion  and  physMH 

logical  action,  98 
Chemical  incompatilnlity,  115 
Cherry  laurel  water,  184 
Chicken  Breasts,  609 
Chicken  Pur€e^  608 

Chicken  Jelly,  605 

Children,  doses  for,  105 

Chiretta,  379 

Chloasma,  treatment  of,  167 

Chloral  Hydrate,  287 

Chlorate  of  Potassium,  132 

Chloride     of     Ammonium,     187; 
inhaler,  189 

Chloride  of  Calcium,  203 

Chlorinated  Lime,  145 

Chlorine  Gas,  145 

Chlorodyne,  337 

Chloroform,  268 

Chocolate  Syrup,  30 

Cholagogues,  list  of,  556 

Cholagogue  purgatives,  479 

Chrosophanic  Acid,  491 

Churrhus,  453 

Clothing,  46 

Cigarettes  for  Consumption,  67 

Ciliary  motion,  observations  on,  84 

Cinchona,  403 

Cinchonidine,  406 

Cinchonine,  406 

Circulating  fluid,  formula  for,  87 

Citric  Acid,  179 

ClimatoloKV,  40 

Coated  PilU,  56 
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OcK^dne,  356;  omtmentf  585 

Coca  WiDe»  359 

Codamiae,  a34 

CodeiDe,   334,    342;    linetus,  579 

pill,  581 
Cod  Liver  Oil,  535 
Ooflefi  Syrtip,  30 
Colcbicura,  518 
Colclncino  Pills,  522 
Cold,  tbe  effect  of,  129 
ColocjBtb,  486 
C?oUc,  227 
Callodion,  310 
ConditioD,  38 
Condy's  Fluid,  195 
OoDfeotionB,  59,  163 
Coniam,  390 

Coiyoint  Board,  ayllaboa  of,  642 
Copaiba,  519 

Cora,  dragH,  actioQ  of,  on,  91 
Gofpiileiue,  treatment  or,  33 
CTounler-trritatlon,  110 
Cream  of  Tartar,  1U4 
Cieasote,  313 
CfoftoQ  OJ],  481 
Crrptopine^  334,  344 
CubBbi,  516 
Capping,  134 
Ctispana,  370 


Dalby'^  carm illative,  337 
DtttarialiJis,  448 
DefinitioTiii,  9 
DelJriauts,  549 
Deliquescence,  80 
Dennatol,  208 ;  ointment,  587 
Deterioration  of  drugs,  \9 
Devoushiru  Colic,  225 
Diftlysia,  243 
Dialyzed  Iron,  243 
Diapboroiics,  552 
Diet,  31 
Dietary,  599 
DigriiitWiD,  468 
Digitalin,  468 
Digital  ig,  4G5 
Digitin,  408 


Dig-itonin.  468 
Digitoxin,  468 
Dincier  Pilla,  484 
Disinfect,  how  to,  145 
Diap<?iLsing^  10 
Diuretic  Mixtures,  573 
Diur«;tic  Pill,  472.  580 
Diuretica,  list  of,  557 
Diiirctin,  389 
Donovan's  eolatfon,  235 
Dosage,  the  principles  of,  102 
Doses  of  preparations,  105 
Dover's  wowdor,  337»  414 
Drastic  Purgutivee,  479 
Drugs,  adult<»Tfttion  of,  19 

„      deterioration  of,  19 

„      of  vegetable  origin,  321 

„      sources  of,  14 

„      vbich  are  smoked^  60 
DuboisiAf  431 
Dynamite,  299 


Eaklt  wmedieir,  13 

East  Coast  liealth-roaorta,  43 

Ecbolica,  list  of,  558 

Efferretcing  Iron  Miitures,  571 

Efflorofloenoe,  SO 

Egg-nog,  250 

Kggs,613 
^     and  milk,  616 
„     and  lemonade,  617 
„      and  mm,  618 

Elatcrium  and  Elaterlne,  488 

Sleetuartes,  59,  163 

Electric  Light,  133 

Elixirs,29 

Emetic  Draufbt,  209 

Emetics,  9i;  list  of,  555 

Emetiuo,  414 

Kmmenagogtiei;,  list  of,  558 

EugUsb  Health-resorts,  42 

Epsom  sal  t8»  199,  204 

Eqmvalenta  of  Weighta,  5$i 

Ergot,  627 

Ergotinine,  529 

Ergotinum,  529 

Errliitiea,  91 
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Eferi]i0,88O 
Ether,  277;  spnj,  279 
Ethidake,280 
EthYlio  Alcohol,  249 
Exadgme  Dnmghts,  576 
Examination  QneaUoinB,  620 
ExhilarantB,  549 
Bzpeotoiant  Hiztnrafl,  573 
Expectorant  Fill,  581 
Explosive  MixtucB,  115 
Extraction  of  alkaloids,  72 
Eye,  action  of  atropine  on,  438 
Eye,  drogs  vhioh  act  on  the,  95 


P 


Faith  Cure,  51 

"Paints,"  264 

FermentatioD  checked  by  salicylic 

acid,  315,  319 
Fermentation,  to  prevent,  in  food, 

412 
Fibroid  phthisis,  iodine  in,  157 
Filix  Mas,  525 
Fish  Chowder,  609 
Flavonring  Agents,  29 
Fleming's  tincture,  327 
Flowers,  influence  of,  on  the  voice, 

108 
Fomentations,  128 
Foods,  modes  of  preserving,  412; 

by  salicylic  acid,  315, 319 
Formuln  for  atomizers,  65 
Foxglove,  465 
Fowler's  solution,  234 
Friar's  Balsam,  512 
Fuming  inhalations,  68,  451,  593 
Fusel  Oil,  249 
Flying  blisters,  544 


Galuo  Acid,  506 

Ganerene,  Epidemics  of,  531 

Gargles,  590 

Gteneral  Annsthetics,  550 

Gentian,  375 

Glauber's  salts,  199 


Glncoaides,  76 

Glycerine,  419;  plogi,  422; 

podtoriet,  420, 421 
Oodfrey*s  Cordial,  837 
Golden  Bnok,  611 
Goulard  Water,  221 
Gout,  diet  in,  81 
Grape  Core,  51 
Green  Mountain  Cure  for  Asthma, 

451 
Griffith's  MUture  and  PUls,  241 
Griodelia  robusta,  27 
Gruel,  599 
Guarana,384 
Guiacol,401 
Gniacum,395 
Gum-TCsins,  897 
Gun-cotton,  310 
Guiyah,  452 
I  Gurjun  Balsam,  515 


II 


Haiii  Lotion,  544 

Hamamelis,  510 

Hamamelidin,  511 

Harrowgate  Waters,  169 

Haschish,  453 

Heberden's  ink,  241 

Health-resorts,  42 

Heat  and  Gold,  123 

"Heatsand  Flushes,"  150 

Hemlock,  390 

Hepar  sulphuris,  168 

Hepatic  stimulants,  93 

Himrod's  Cure,  451 

Hippuric  Acid,  513 

Hockin's  Cure  for  Asthma,  451 

HoUoway's  Pills,  485 

Homatropine,  442 

Homatropine  Drops,  594 

Hope  as  a  Therapeotic  Agent,  1 1 

Horses,  effect  of  arsenic  on,  23() 

Hot  Baths,  126 

Huile  de  Cade  Ointment,  587 

Hunger  Cure,  53 

Hunjadi  Junus  Water,  201 

Hydrargyrism,  215 

Hydrngogue  Purgatives,  479 
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HyaTwyaiiic  Acid,  182 

Hygrin,  359 

^^1 

Hyoflcin©,  't45 

JlyoBcjajiime,  444 

ILmNKYS,  action  of  dmgg  on  tjie,          ^M 

Hyo«cyaniU8,  444 

m                                              ^^M 

Hypnotics^  550 

Kino,  50(]                                              ^^^^H 

Hypodermic  injectuins,  Gl ;    boIu- 

Kueipp  Cure,  54                                  ^^^H 

tioDs,  4}2 

KomH  474                                           ^^H 

Hypophtjgphitea,  174 

Koumi^  Cure,  52                              ^^^H 

Hypoenlphitea,  168 

^^^1 

1 

LAMBOir  caM,  90,  330                        ^^H 

1                                   I 

Lamellie,  official,  359                         ^^^1 

Lute  tetanus,  91                                   ^^^H 

ICI^BAC,  1.11 

Latidautim,  335                                    ^^^H 

IdlosyntraflieB,  107 

Laxatives,  1G3,  479                               ^^^M 

IgQsiirine,  424 

I.^nd,  220                                               ^^H 

Immoral  ifasBAge,  49 

Lead  poisoning,  bromidoa  in,  151 ;          ^M 
iodides  in,  I Gl                                       ^M 

Imiwriai  Meaaure,  502 

Iiajjotenc^,  173 

Leecblo^,  134                                     ^^M 
Lemonade,  OIG:  ieed,  G17                    ^^^| 

IncejjBe,  451 

Incomjifttibility  of  driige,  114 

I^mon  Cream,  Ghi                            ^^^H 

Indian  Hemp,  452 

In^mon  8Trup,  G17                              ^^^H 
"L.O.B/'Bolutiotf,  215                       ^^^1 

Indigeiiuua  Metiicinal  Plants,  15 

iDfuaiona,  mode  of  preparation  of. 

Light  as  B  therapeutic  agent,  132              ^M 

377 

„     influeuoe  on  protoploamt  132      ^^H 

InhnlattonB,  *>l,  591 

Liniments,  63,  583                              ^^H 

Injections,  588 

Unseed  Jelly,  G05                               ^^M 

Inland  Healih-resortR,  45 

Liqueurs,  252                                        ^^^^| 

Intraperitoneal  iDJoclions,  03 

Liquid  Alkaloid?,  70                           ^^^H 

Intrayenoufl  Injeoticine,  03 

LiJit  of  common  alkaloids,  73              ^^^H 

iDQUctioni,  62 

„     drugs  employed  hypodermi-          ^M 

Iodides,  158 

oally,  61                                  ^fl 

lodme,  155 

H     dm|^' smoked,  06                    ^^^H 

Iodoform,  283 

„     gluoosides,  76                          ^^H 

Ipecacuanha,  413;  as  a  sproy,  415 

iuhalatiunH,  64                         ^^^H 

Iron/>4i 

^      rarer  alkaloids,  75                     ^^^^| 

Itohiog  produced  by  drugs,  97 

lithium,  bromidt^  of.  154                     ^^^^| 

Litre,  capacity  of,  563                         ^^^H 

Lobster,  devilled,  61 1                          ^^M 

Local  .iniestbetics,  2(J5,  550                ^^H 

J 

I^zvDg^  Fill.  581                                  ^^M 

Losenges,  59                                       ^^^H 

J  AllOIlASDI,  2Gd 

Jftboridine,  373 

^^M 

Jaborine,  373 

^alap,  489 

Mag2{£sia,  203                                     ^^H 

d 

Murigold,  587                                     ^^M 

k..  ^M 

^^^                              ^^H 
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Match  pdsQiiiiig,  171 
Male  Fern,  523, 525 
Bfa8iage,47 

Mater&t  Medioa,  deftBitka  of,  9 
„  M      the  Boope  of,  10 

M  „      the  Btnoy  of,  78 

MaDdnke,489 
^lafe^384 
Mbj  Apple,  489 
Majer*!  reagent,  70 
MealB,  dmga  giyen  before  or  after, 

106 
Medicinal  plants,  indieenoiu,  15 
MedioiDes,  model  of  acuninistetion 

of,  55 
Medicines,  palatable,  28 
Menthol,  811 ;  ointment,  585 
MethyUted  Spirit,  250 
Methylio  Alcohol,  249 
Menus,  35 

Mercurial  tremors,  21 G 
Mercnrialism,  215 
Mercury,  213 
Metric  system,  5G3 
Milk  Cure,  52 

„    Oniel,  600 
Mind  Cure,  51 
Mineral  Acids,  176 
Monkshood.  323 
Monobromated  Camphor,  500 
Morphia  Habit,  348 
Morphine,  333 
Mouth,  drugs  given  by,  55 
Musdes,  action  of  drugs  on,  85 
Musk  Pills,  582 
Mutton  Broth,  604 
Mydriatics,  552 
Myotics,  552 
Myrrh,  395 


N 


Nabootine.  343 

Narissa,  602 

Neapolitan  Soup,  609 

Nepenthe,  337 

Nervous  debility,  173 

Nervous  system,  drugs  whicli  act 

on  the,  91 
Neuralgia  liniment,  496 


Kential  principles,  76 
Kis^t  ■oraaming,  151 
Nitrite  of  Amyl,  294 
Nitrate  of  saver,  211 
Nitre  Fapen,  450 
„    Tablets,450 
NifaKhglyoerine,  298 
Nitrous  oxide  gas,  280 
Nux  vomica,  422 
Nymphomania,  151 


Obbsitt,  treatment  of,  33 

Offiansive  sweating,  509 

Oil  of  Winter  Green,  314 

<*OUSanoe,"540 

Oinomania,  257, 263 

Ointments,  585 

Old-fashioned  Remedies,  1 1 

Oleo-resins,  397 

Omelettes,  614 

Oncometer,  description  of,  88 

Opium,  332 

(Aango  wine  case,  412 

Orchitic  fluid,  16 

Ordeal  Bean,  380 

Orgeat,  601 

Oxide  of  zinc,  206 

Oxygen,  inhalation  of,  68 

Oysters  broiled,  611 ;  stewed,  610 

Ozone  papers,  451 


"  Pain  killers,"  328 
Painter's  Colic,  227 
Palatable  Medicines,  28 
Panada,  608 
Paquelin  cautery,  128 
Paraldehyde.  292 
Paraguay  Tea,  384 
Paralyzers  of  Motor  Nerves,  551 
Paregoric,  335 

Pareira's  Materia  Medica,  11 
Pepsine,  standard  of,  22 
Peptonized  Beef-tea,  603 
MUk.  599 
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Pennanganftte  of  PotoffliTiin,  1»5 

Ptomaines,  71                                         ^M 

Fhaimaoogiiosy,  defiuitioti  of,  i^ 
Pharmaoulogioal  groupB,  b¥J 

Ptya]ism,2]5                                            ■ 

Pulmonary  Sedatires,  554  :  j^timu-  ^^^M 

„              investigation,  61 

lants,  554                                        ^^M 

Phftrmacology,  deflnitiou  of,  9 

PhIbo  trucings,  295,  302                   ^^H 

Phftniifloopajiua,  liat  of,  101 

Pupil  dilutora  and  eontmctori,  H'l     ^^^B 

Pharmney,  definition  of,  10 

PurgativOB,  478 ;  lint  of,  55G                  ^1 

I'honacetiD,  308 

Puigatire  waters^  200                       ^^^H 

PheDazf^num,  308 

PheooU  311 

I'bosplmie  of  Lime,  174 

^^M 

l*liospliorUB,  170 

,,          Doisoning,  SOU 
Physiological  fictions^  89 

QuAfttiA,  375                                     ^^^1 

Quillaia,  411)                                    ^^H 

„           action  and  chemical 

Qainme,  405                                     ^^^1 

oonatitution,  98 

Physiological  action  of  Dnig^^  9 

incompatibility,  117 

^^1 

Phlhiaical,  climBtea  for  the,  41 

Pbthlaifi,  painting  the  cheat  with 

Rabh  pradaoeni,  d(i                       ^^^| 

iodine  in,  157 

Baqtberry  Syrup.  30                       ^^H 

PhthisiB,  treated  by  iodoform^  280 

Ylnegar,  018  ^^H 
Raw  Meat  Sandwiches,  012            ^^^^| 

Phylohiccft  Giirgle,  591 

Pbysostigmft,  a«0 

Rectal  Etherization,  278                  ^^^1 

Phyfloatigmine,  :^80 

Rectified  Spirit,  249                                 V 

"  Pick-me-up,"  a7G 

Recluin,  diuga  administered  by  the,  ^_^1 

Picrotoiin  pilla,  582 

^H 

Pill  of  ThR^e  Sulphnlea,  582 

Bed  wash,  210                                    ^^M 

PilK  56 

HeUeoted  aunlight,  133  ^^H 
IlegiUation  of  diet,  31                        ^^^H 

Pilocarpidine,  373 

Pilocarpine,  373 

Rumediea,  old-fashioned,  11             ^^^H 

Pitnri,  431 

Kceins,  3U7                                        ^^H 

Plumbism,  222 

HesorciD,  311                                   ^^H 

Podophyilio,  iSO 

Reapiralory  Sitmulaots,  55^1            ^^^H 

Port  Wine  Jcl!y,  (JOt) 

BevoltiDg  remediea,  12                   ^^^1 

PoSBOt,  tiOl 

Rhubarb,  4LtO                                    ^^^H 

Potaah,  184 

Ric^  Pndiling,  015                           ^^H 

Potato  Cure,  52 

Rochellu  8aU,  199                             ^^M 

„     Spirit,  249 

Bode  Gioed,  €19                            ^^H 

FouUlccu,  128 

Bound  Worm,  524                          ^^H 

Powdered  drugs,  21 

Powdere,  57 

Presoribing,  118;  first  ottumptg  at, 

121 
I'reseTVativc,  sfllicin  oa  a,  412 

^^1 

Proof  Spirit,  24!i 

Bal-ammaaiae,  187                         ^^H 

Propylio  Alcohol,  249 

Salicylio  Aoid«  314                         ^^M 

Principlea  of  Di>8ttge,  102 

Salicin,  409                                   ^^H 

L         Pmritua,  pro^inccil  by  drug*.  &7 

Balioylateof6odiam,317              ^^M 

^m    PniMic  Acid,  182 

SaligenlQ,  409                                ^^M 
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Saline  Gftthartioa,  200 

Saline  Iran  Mixtaie,  570 

SeUne  pugntifeB,  479 

Salivarr  glendi,  ■eoreticm  of,  i87 

SaUtBtlon,  215 

Selifiiton,lirtor,554 

Santonin,  526 

8aponina419 

SatnrDum,  222 

Sat^iaaia,  151 

Soabiea,  ointment  for,  166 

SoheibleFi  reagent,  70 

8ehottOue,5l 

Sdhioth's  Oore,  53 

Sehweninger  Coze,  54 

SdeiotiniB  Aoid,  530 

Sea-deknees,  151, 158  - 

Sea  Voyages,  41 

Seigel'e.S7rap,485 

Senecio,  575 

Senega,  418 

Senna,  492 

Sensory  actioo,  effects  of  drags  on, 

86 
Serum  Theiapeatics,  15 
Shaking  Cure,  53 
Skin,  drugs  administered  by  the,  61 

„     drugs  whicli  act  on  the,  95 
Small  doses,  103 
Smelling  salts,  186 
Sneezing;  from  ipecacuanha,  416 
Soap  bark,  419 
Soda,  184 

Solutions  for  transt'usiou,  139 
Somnambulism,  151 
Sonnenshein's  reagent,  70 
Sophistication  of  drugs,  19 
Soporifics,  550 
Sources  of  Drugs,  14 
South  Coast  Health-resorts,  42 
Spermatorrhcsa,  151 
Sphymographic  tracings,  295,  302 
Spinal  Sedatives,  551 
Spinal  Stimulants,  551 
Spirits  of  Wine,  249 
Squill,  522 
Sternutatories,  91 
St.  Jacob's  Oil,  328 
Stomach,  drugs  udmioidtertMl    by 

the,  60 


Stomaoihica,  875 

Btomaobio  Tonioi,  list  of,  554  . 

Btorax  Ointmant,  586 

Stiamoniam,  447 ;  bromide  of,  IM 

Strawbenr  Cue,  52 

Stiophantmne,  474 

Stitjihanttras,  474 

Stryehnine,  428;  hypodennio  in- 

jeotiona  oC  429 
Snbstitntion,  20 
Suooi,  how  prqjared,  433 
Sugar  of  Lead,  221 
Snlphaie  of  O^per,  210 
Sulphate  of  Magnesium,  204 
Sulphate  of  Sodinm,  199 
Sulphate  of  Zine,  208 
Sulphide  of  Cakinm,  169 
Sulpbidea,  168 
SolphoKsarboIatee,  813 
Snlphonal,  293 
Sulphur,  162;  poultice,  165 
Sulphurous  Acid,  167 
Sunlight,  132 
Suppositories,  60 
Supra-reual  extract,  17 
Sweat,  drugs  which  influence  the, 

95 
Sweet  Spirit  of  Nitre,  306 
Sydenham's  laudanum,  337 
Syllabus  of  Conjoint  Board,  642 
Syphilis,  trtatmeut  of,  by  iodides, 

160 
Syrup  of  Fresh  Lemons,  30 
Syrup  of  the  hypophoephites,  174 


Tables  of  dietaries,  32 
Tamarind  Whey,  601 
Tannic  Acid,  5U6 
Tape  Worm,  524 ;  Mixture,  577 
Tar  Pills,  582 
Tartarated  antimony,  232 
Tartar  Emetic,  2:^2 
Tartaric  Acid,  179 
Terpene  hydrate  Elixir,  575 

M  ,*      Mixture,  575 
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OS  THE 


Prevention  of  Consumption 

DEIJTEllED   AT  THE 

WESTMINSTER    HOSPITAL, 


"These  lectures  coDteiu  inforniiitiou  based  on  Bound  princjiike, 

and  are  ulso  an  expresaioD  of  our  greatly  iDereasod  knowledge  of 

pbthiatfl}  obtaicked    by  ttic  aid  of   ba€teriologjr.*' — Briiiah  Mfdieal 
Journal. 
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AIDS    TO 

FORENSIC    MEDICINE 
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*'  Thftt  tbie  little  work  will  prove  a  Bucoess  no  one  who  has  conned 
it«  pftges  will  for  n  moment  doubt,  eince  thote  for  whom  it  was 
written  cannot  fail  to  appreciate  ita  ante-examination  mertts.*' — 
Medieal  Pre$§  and  Circular. 


nimtraUd,  Zs.  %d. 

Chronic  Bronchitis  and  its 
Treatment : 

A    CLINICAL   STUDY. 


*'  Dr.  Mnrrell  desen-ee  the  thanks  of  the  profession  for  his  praise- 
worthy endeayonr  to  stimulate  the  spirit  of  aggrcssiyeness  in  this 
important  department  of  therapeatics.  The  present  volome  gives  a 
light  and  easily  read  r€mm€  of  the  author's  clinical  studies  in  the 
use  of  various  of  the  more  special  remedies,  such  as  ipecacuanha 
lobelia  and  other  sprays,  tar,  creasote,  benzole,  tcrebene,  chekan, 
cubcbs,  sandal-vood  oil,  chloride  of  ammonium,  and  fuming  inhala- 
tions. The  vork  is  valuable  as  the  clinical  record  of  a  physician 
who  has  taken  the  trouble  to  tost  the  worth  of  the  frequently  shifting 
list  of  vaunted  remedies  for  winter  cough,  and  who  has  himself 
contributed  towards  the  increase  of  that  list." — Britith  Medvsil 
Journal. 


II 


Croitm  Svo^  Zs.  M. 

NITRO-GLYCERINE    AS    A    REMEDY 
FOR    ANGINA    PECTORIS. 


I 


NOTICES  OF  THE   PBESS. 

"  The  profeasion  arc  much  indebted  to  the  author  of  thia  brochure 
fur  bAviiig  intrcduccd  to  tbeir  uotico  the  fmportant  power  possoeaed 
by  iiitro*glycermo  ia  controlling  the  attacka  of  that  moat  painful, 
nlarmltig,  aod  fateful  condition  known  as  aogina  pecioris,**— Lancet. 

^Ih.  MurreirB  re«u]t«  show  that  nitroglyoorine  is  a  very  valnable 
remedjr^  with  the  additional  ndrantage  that  ita  phyaiologioal  action 
ia  definite  and  known." — Fractiiwner. 

"  Dr.  Murrell  baa  identified  bis  name  with  thia  remedy,  and  here 
brings  t«getlier  hie  published  papem  ooneemiag  it  in  a  connected 
form,  C^^mparative  sphygraographic  iracinga  ehow  well  the  main 
difference  in  its  action  from  that  of  unof^irl-ciitrite,  viz,  that  the 
cboiracterifltic  effect  on  the  circulation  and  tenaion  ia  more  slowly 
produced,  but  hiats  longer.  Several  of  tha  caaei  are  very  etrtking, 
and  well  ilhiatmte  tbo  at  least  temporary  advantage  to  be  obtained 
friim  the  drug." — Britiih  Medical  Journal. 

"  To  Dr.  Murrell  we  must  give  the  credit  for  tbo  iutroduction  of 
nitro-glyccrino  into  practice,  and  especially  for  pointing  out  its  value 
iu  curtain  cases  of  angina  ijcetoris.  TJiiti  little  book  cod  tains  a  short 
account  of  the  history  of  the  drug,  and  the  notes  of  those  cases  of 
angina  pectoris  in  which  Dr.  Murrell  has  admijiistered  it,  together 
with  aome  general  remarks  on  tlio  mode  of  administration,  dMage, 
(*t&.**^Birmingham  Medical  Beview. 

*'  In  this  well-arnmged  and  clearly  written  little  volume.  Dr.  Murrell 
introdno^  to  the  serious  notice  of  the  professiou  a  substance  wliich 
hat  been  long  in  use  for  its  destmcttve  powers,  bat  which  now 
proodsM  well  to  do  something  for  the  relief  of  human  aufiVring.'' — 
LoT^don  Medical  SUoord, 
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WHAT   TO    DO    IN   CASES   OF 
POISONING. 


NOTICES  OF  THE  PSESa 

^It  oontaiiM  plain.  Btraightforward  direetioni  for  the  treatment 
of  the  common  poiBons,  and  will  be  inyaluable  to  practitioners.** — 
Lancd. 

'*  Without  donbt  the  best  monograph  on  the  snbject  in  any  language." 
— dndimaH  LamoeL 

''It  is  a  handy  little  pocket-book,  which  contains  a  series  of 
extremely  practical  and  accurate  directions  for  the  application  of 
antidotes  in  cases  of  the  treatment  of  poisons.  It  is  the  handiest 
and  most  complete  of  the  kind  that  we  liave  ever  seen." — Britith 
MieduMl  Journal. 

"Every  medical  man  in  active  practice  ought  to  provide  himself 
with  a  copy  of  this  excellent  little  work." — London  Medieal  Reoord, 

"  We  cannot  recommend  it  too  highly."— Ho»pUal  OatetU. 

''  We  cordially  recommend  this  improved  edition  to  the  notice  of 
our  readers.  No  house*8urgcon  or  hospital  resident-pupil  should 
hesitate  to  procure  a  copy  for  himself."— Dit^/n  Medieal  JournaL 

"The  directions  given  could  be  safely  carried  out  by  any  self- 
possessed  individual,  and  the  pharmacist  would  find  it  advantageous 
to  have  at  hand  so  convenient  and  well-arranged  a  reference  to  what 
should  be  done  in  cases  of  emergency. "—Pharmaceittieal  Journal 
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MASSOTHERAPEUTICS ; 


OR, 


Massage  as  a  Mode  of  Treatment. 
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NOTICES  OP  THE  PRES8. 

"EipreBBes  Tiews  which  wUl  be  thoroughly  endoraed  by  every 
observBDt  and  thoughtful  physician.  All  thoae  who  wuh  to  obtain 
Bome  idea  of  the  meaning  uf  m&ssago  aqc)  its  poeiible  spberes  of 
utility,  Bhould  read  Dr.  MurreU'u  pleasantly  written  hook."— Zranerf. 

**  It  cannot  but  cauie  gre&t  pleafiire  to  &Dy  one  who  lias  followed 
tbia  little  book  on  its  journey  of  uflefiitties%  to  see  haw  it  emorged 
from  its  modest  littlo  0ret  edition  and  it«  gradual  development  into 
the  handsome  volume  which  is  now  before  us.  If  IxKiks  should  be 
ranked  by  tbeir  ueefulnefls,  this  one  is  entitled  to  be  classed  with 
those  of  the  foremost  place." — TKb  Medical  Eegitter. 

"This  excellent  hroctture  from  an  experienced  pen  will  well  repay 
a  careful  study,  particularly  just  now,  when  the  value  of  masaage  aa 
a  therapeutio  agent  is  coming  to  be  widely  known  and  ftppreeiatod.'' 
— DubltH  Medicnl  JmtmaL 

**ThiB  little  book  contains  considerable  iufonnation  eonecrninf^  the 
daaeoB  of  disease  in  which  nmasago  may  prove  of  service,  and  tho 
benefits  which  may  be  expected  to  leeuU  from  its  employment"*— 
Netc  York  Medical  JiMord 

"This  valnablo  monograph  is  a  oomplete  r^itm^of  the  subject  of 
*'— lf«dicaJ  BuUetin, 
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